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ABSTRACT 


A novel benzenesulfonamide derivative represented by 

the formula: 



has an inhibitory activity against phospholipase A2, so 
that it is effective in the treatment of diseases for which 
such an activity is efficacious. 

17 Claims, No Drawings 
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BENZENES ULEON AMIDE DERIVATIVES 

TECHNICAL FIELD 

The present invention relates to a benzenesulfona- 
mide derivative or a pharmacologically acceptable salt 
thereof exhibiting excellent activity as a drug. 

BACKGROUND ART 


DISCLOSURE OF INVENTION 

The compound of the present invention is a sulfona- 
mide derivative represented by the following formula 
(I) or a pharmacologically acceptable salt thereof: 


<R 7 )r 



o 


—0—(CH2)p— C— OH 


10 


15 


20 


25 


Phospholipase A is an enzyme catalyzing the hydro- 
lysis of the acyl linkage of glycerophospholipid and 
includes phospholipase A catalyzing the hydrolysis of 
1-ester linkage of glycerophospholipid and phospholi- 
pase Aj catalyzing that of 2 -ester linkage thereof. Al- 
though both of the phospholipases are widely distrib- 
uted in the biological world, they have recently been 
noted from the standpoint of their connection to various 
diseases. 

For example, in ischemic diseases such as cardiac 
infarction, it is believed that phospholipase is activated 
to disintegrate membrane phospholipid, giving an in- 
creased infarct size. Furthermore, studies have been 
made on the connection of the phospholipase to other 
various troubles. 

Under these circumstances, various phospholipase 
A2 inhibitors have been proposed from the standpoint 
that the inhibition of phospholipase, particularly phos- 
pholipase A2 (PLA2) is effective in the prevention and 
treatment of various diseases (see Japanese Patent Laid- 
Open Nos. 255,749/1985, 175,466/1987, 2,968/1988 and 
258,854/1988). 

The inventors of the present invention have eagerly 
studied for many years on substances which can inhibit 
phospholipase A 2 to find out that a benzenesulfonamide 35 
derivative or a pharmacologically acceptable salt 
thereof which will be described below exhibits a high 
inhibitory activity against phospholipase A2 and there- 
fore is useful in the prevention and treatment of various 
diseases, for example, ischemic diseases such as cardiac 
infarction. The present invention has been accom- 
plished on the basis of this finding. 


wherein p is an integer of 1 to 3), and n is an integer of 
1 to 4; 

R 2 stands for a hydrogen atom or a pyridyl group; 

R 3 stands for a hydrogen atom or a lower alkyl, 
cyano or pyridyl group; 

R 4 stands for a hydrogen atom or a lower alkyl group; 

R 5 and R 6 may be the same or different from each 
other and each stand for a hydrogen atom, a lower 
alkyl group, a group represented by the formula: 
— (CH2)q — A [wherein q is an integer of i to 4; and 
A stands for a hydroxy! group, a group represented 
by the formula: 


30 


40 


45 


0) 50 


55 


wherein a plurality of R 1 groups each independently 
stand for a hydrogen atom, a cyano, nitro or hydroxyl 
group, a halogen atom, a lower alkoxy group, an 
acyloxy group, a group represented by the formula: 60 
— SO2 — R 8 (wherein R 8 stands for a lower alkyl group), 
a heteroaryl or glycyloxy group or a group represented 
by the formula: 


65 


R 10 


(wherein R 9 and R 10 may be the same or different 
from each other and each stand for a hydrogen 
atom or a lower alkyl group), a group represented 
by the formula: 



N 


(wherein R 11 stands for a hydrogen atom or a 
lower alkyl group) or a group represented by the 

formula: 


(CH 2 ) S 


wherein s is an integer of 2 to 5)], an unsubstituted 
or substituted cycloalkyl group, a bicycloalkyl, 
tricycloalkyl or azabicycloalkyl group or a group 
represented by the formula: 



-< 


(CH 2 ), 


N— B 


(CHj) A 

(wherein g and h are each an integer of 1 to 4; and 
B stands for a lower alkyl group, a substituted or 
unsubstituted arylalkyl group or a substituted or 
unsubstituted pyridyl alkyl group), or alternatively 
R 5 and R 6 may be combined together to form a 6- 
or 7-membered ring which may contain a nitrogen 
or oxygen atom in addition to the nitrogen atom to 
which R 5 and R 6 are bonded, and said 6- or 7-mem- 
bered ring may be substituted with a lower alkyl, 
arylalkyl, cycloalkylalkyl or heteroarylalkyl 
group; 

a plurality of R 7 groups each independently stand for 
a hydrogen atom, a lower alkyl group, a lower 
alkoxy group or a halogen atom; and r is an integer 
of 1 or 2, provided that when r is 2, the two R 7 
groups may form a ring together with two adjacent 
carbon atoms constituting the benzene ring; and 

m is an integer of 1 or 2. 

In the above definition of the compound (I) accord- 
ing to the present invention, the lower alkyl group 
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10 


15 


defined with respect to R 3 , R< R 5 , R 6 , R 7 , R 11 and B is 
a straight chain or branched alkyl group having 1 to 6 
carbon atoms and examples thereof include methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl(amyl), isopentyl, neopentyl, tert-pentyl, 

1- methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, 
hexyl, isohexyl, 1 methylpentyl, 2-methylpentyl, 3- 
methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 2,2 
dimethylbutyl, 1,3 dimethylbutyl, 2,3 dimethylbutyl, 
3,3-dimethylbutyl, l-ethylbutyl, 2-ethylbutyl, 1,1,2- 
trimethylpropyl, 1,2,2 trimethyl propyl, 1 -ethyl- 1 me- 
thylpropyl and l-ethyl-2-methylpropyl groups. Among 
these groups, methyl, ethyl, propyl and isopropyl 
groups are desirable, among which methyl group is 
most desirable. 

The lower alkoxy group defined with respect to R 1 
and R 2 is one derived from the above-mentioned lower 
alkyl group having 1 to 6 carbon atoms and preferable 
examples thereof include methoxy, ethoxy, n-propoxy, 
isopropoxy and n-butoxy groups. 20 

The halogen atom defined with respect to R 1 and R 7 
is chlorine, bromine, iodine or fluorine. 

The acyloxy group defined with respect to R 1 is a 
group wherein an oxygen atom is bonded to an acyl 
group which is a residue of an organic acid such as 25 
aliphatic saturated or unsaturated carboxylic acid or 
carbocyclic or heterocyclic carboxylic acid, and partic- 
ular examples of the acyl group include lower alkanoyl 
groups such as formyl, acetyl, propionyl, butyryl, isobu- 
tylryl, valeryl, isovaleryl and pivaloyl groups; aroyl 
groups such as benzoyl, toluoyl and naphthoyl groups; 
and heteroaroyl groups such as furoyl, nicotinoyl and 
isonicotinoyl groups. 

Among the groups represented by the formula — SO- 

2 — R 8 in the definition of R 1 , methylsulfonyl group 
which corresponds to a group represented by the for- 
mula wherein R s is a methyl group is most desirable. 

The heteroaryl group defined with respect to R 1 is a 
group derived from a heterocycle containing a nitro- 
gen, oxygen or sulfur atom. Particular examples thereof 
include pyridyl, furyl and imidazolyl groups, among 
which imidazolyl group is most desirable. 

Among the groups represented by the formula: 


The unsubstituted cycloalkyl group defined with 
respect to R 5 and R 6 includes cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cy- 
clononyl, cyclodecyl and cyclododecyl groups. 

The substituted cycloalkyl group is a cycloalkyl 
group as described above which is either substituted 
with a lower alkyl group such as a methyl group or a 
halogen atom or condensed with an aromatic ring such 
as a benzene ring or a heterocyclic ring such as a pyri- 
dine ring at adjacent carbon atoms constituting the 
cyclcoalkyl group to form a condensed ring group rep- 
resented by the formula: 


CH 2 — N 


(CH 2 ), 


30 


35 


(wherein s is an integer of 2 to 5) in the definition of R 5 
and R 6 , a group represented thereby wherein s is 4 or 5 
is most desirable. 

That is, a group represented by the above formula 
wherein the group represented by the formula: 


is one represented by the formula: 


50 



or 



40 


The bicycloalkyl or tricycloalkyl group is an ali- 
phatic saturated hydrocarbon group which is composed 
only of two or three rings with at least two carbon 
atoms being jointly owned by the rings. 

Representative examples of the bicycloalkyl group 
include 


45 


The tricycloalkyl group is, for example, an adamantyl 
group. 

The azabicycloalkyl group is a bicycloalkyl group 
described above in which one of the carbon atoms con- 
stituting the bicycloalkyl group is replaced by a nitro- 
gen atom. Examples thereof include 


55 


-3>-e$> 


In the formula: 


60 


-< 


N— B 


65 


is most desirable. 


(CH 2 ) A 

in the definition of R 5 and R 6 , g and h are each an inte- 
ger of 1 to 4. Examples of the group represented by the 
formula include 
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— ( N— B,— ( N — B and — ^ N— B 

The substituted or unsubstituted arylalkyl group de- 
fined with respect to B is one derived from an aryl 
group (such as a phenyl or naphthyl group) which may 
be substituted with a lower alkyl group such as a methyl 
or ethyl group, a halogen atom or a lower alkoxy group 
such as a methoxy group and examples thereof include 
benzyl and phenethyl groups. Further, the substituted 
or unsubstituted pyridylalkyl group defined with re- 
spect thereto is one derived from a pyridyl group which 
may be substituted with a lower alkyl group such as a 
methyl or ethyl group, a halogen atom or a lower alk- 
oxy group such as a methoxy group. Preferable exam- 
ples of the group represented by the above formula 
include 


nitrogen or oxygen atom in addition to the nitrogen 
atom to which the groups are bonded are as follows: 


— N 


O, — N 


N— Band — N 


N— B 


10 


15 


These 6- or 7-membered rings may be each substi- 
tuted with a B group such as a lower alkyl, arylalkyl, 
cycloalkylalkyl or heteroarylalkyl group. The arylal- 
kyl, cycloalkylalkyl and heteroarylalkyl groups are 
each the same as that defined above. 

Particular examples thereof are as follows: 


20 


— N 


— ^ \ — CH 3 , — ^ ^ N. 


CH 3 


CH 3> 



25 


30 


jT 1 

N— 042-^^ N, 


— N 



35 


— N 




40 


— N 


N—(CH 2 j7 ^ ^ and 



45 


CH 3 



and 



— N 


N— CH 2 


50 


Among the groups defined with respect to R 7 , a hy- 
drogen atom is most desirable, i.e., the benzene ring is 
most desirably an unsubstituted one. When r is 2, the 
two R 7 groups may form a ring together with adjacent 
55 two carbon atoms constituting the benzene ring. Partic- 
ular examples of such a ring are as follows: 


60 


65 


ft 


and 



Preferable examples of the 6- or 7-membered ring In the general formula (I), the groups represented by 

formed by the groups R 3 and R 6 which may contain a the formula: (R 1 )*! each independently stand for a hy- 
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drogen atom, a cyano, nitro or hydroxyl group, a halo- 
gen atom, a lower alkoxy group, an acyioxy group, a 
group represented by the formula: — SO2 — R 8 (wherein 
R 6 stands for a lower alkyl group), a heteroaryl group a 
glycyloxy group or a group represented by the formula 


8 


being either the same or different from each other. 
Among these substituted derivatives, preferred ones are 
those wherein the benzene ring is monosubstituted with 
a lower alkylsulfonyl group such as a methylsulfonyl 
5 group or an imidazolyl, cyano or nitro group at the 
p-position (i.e., 4-position) or is di-substituted with two 
members selected from among halogens and a hydroxyl 
group, for example, 3-fluoro-4-hydroxy and 3,4-dihy- 
droxy derivatives. 
10 The pharmacologically acceptable salt according to 
the present invention may be any conventional nontoxic 
one and examples thereof include inorganic acid salts 
such as hydrochloride, hydrobromide, sulfate and phos- 
phate; organic acid salts such as acetate, maleate, tar- 
substituents on the benzene ring may be either the same 15 tratej methanesulfonate, benzenesulfonate and toluene- 
or different from each other. sulfonate; and amino acid salts such as argininate, aspar- 

In other words, the general formula (I) can be re- 


— O— (!CHi) p ~ c— OH 

(wherein p is an integer of 1 to 3) and n is an integer of 
1 to 4. The term "each independently" used in this 
description means that when n is an integer of 2 to 4, the 


placed by the following formula (I'): 



o 
II 

— O — (CH2)^ — C — OH 


(wherein p is an integer of 1 to 3). 
That is, the benzenesulfonamide derivative according 
to the present invention may be mono-, di-, tri- or tetra 
substituted with the groups described above, the groups 


30 


wherein R 2 , R 3 , m, R 4 , R 7 , R 5 and R 6 are each as 
defined above; and R«, R*, R* and K d may be the 
same or different from each other and each stand 
for a hydrogen atom, a cyano, nitro or hydroxyl 
group, a halogen atom, a lower alkoxy group, an 
acyioxy group, a group represented by the for- 
mula: — SO2 — R 8 (wherein R 8 stands for a lower 35 
alkyl roup), a heteroaryl group, a glycyloxy group 
or a group represented by the formula: 


tate and glutamate. 

Further, the derivative according to the present in- 
vention may form a metal salt such as sodium, potas- 
(T) 20 sium or calcium salt depending upon the substituents. 

Although the compound of the present invention 
may be present as a geometrical isomer, cis or trans, 
because it has a double bond as shown by its structural 
formula, it is needless to say that the present invention 
25 includes both of the isomers. 

In order to represent more precisely that the present 
invention include both of the cis and trans isomers, the 
general formula (I) specifying the compound of the 
present invention can be replaced by the following 
formula: 


R? 


<jte 


N _ // \\— S02 _ N _ R 6 


40 


45 


wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , n and m are each 
as defined above. 

Representative processes for the preparation of the 
compound according to the present invention will now 
be described. 

Preparation process A 


R 2 

I Step 1 

I (Wittig reaction) 


(II) 


R 7 


t6 


(VI) 


Step 4 

(sulfochlorination 


(R'V 



OR (HI) 



Ac— N — f 


(wherein R stands for a 
lower alkyl group) 


Step 2 (hydrolysis) 


SO2CI (VII) 


Step 5 
(amidation) 
HN — R 6 

^5 ^ 


9 
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-continued 


10 



35 


(in the above reaction scheme, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , 
m and n are each as defined above; Ac stands for an "*° 
acetyl group; and X stands for a halogen atom) 

Preparation process B 

A compound represented by the general formula (I) 
wherein at least one R 1 group is an acetyloxy or me- 45 
thoxy group can be convened into another objective 
compound (XIV) by the following process: 


(**)/. 


(R0* 



(XII) 


55 


[wherein R e stands for an acetyloxy (OAc) group or 
an alkoxy group such as a methoxy group; and t 
and u are each an integer of 1 to 4 with the proviso 
that they satisfy the relationship : t+u^4.] 


-continued 


Step 8 

(when R' is an 

OAc group) 

hydrolysis 


■/ 


Step 9 
(when K e is an 
alkoxy group) 

dealkylation 



R 7 


N — \_ S02 _ n— R 6 

(XIII) 


(HO)„ 


(R 1 ) 


50 


<* f O) u 


60 



(XIV) 


(wherein R/O stands for an acyloxy or glycyloxy 
group) 

Preparation process C 

A compound represented by the general formula (I) 
wherein R 6 is a group represented by the formula: 


-< 


(CH 2 )j 


N— B 


65 


(CH 2 )a 

(wherein g and h are each an integer of I to 4) 
can be prepared also by the following processes: 


11 
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12 



(CM) 


SOjCI (VII) 


Step It 
(•nidation) 


HN 

1> 


(CH 2 ),, 


(CH 2 ) A 


N-R»2 
(XV) 


R7 


(CH 2 ) ?> ^ 

AcN— P ^—SOiN <^ 


Step 12 (deblocking) 


N-R" 
(XVI) 


| R 12 stands for a 
I protective group 
I such as a benzyl or 
V.BOC group 


) 


R? 


AcN 

i. \_/ 


(CH 2 ) A 


(XVII) 


Step 13 
<N- 

alkylation) 


B — Z (XVIII) 
wherein Z stands for 
a leaving group such 
as a halogen atom or 
a mesyl or tosyl 

gTOUp 


or E — CH=CH2 

(XIX) 

wherein £ stands 
for a substituted 
or unsubstitutcd 
pyridyl group 


R 7 



(wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 7 , B, g, h, m and n are 
each as defined above) 


13 
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14 



(C-2) 


S0 2 N — <^ 


N— R 12 


(deblocking) 



(CH 2 ), 

S0 2 N— <^ N— H 


Step 17 (N-alkylation) 


V 

(XXII) 


(in the above reaction scheme, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , 
R 7 , R 12 , g, h, m and n are each as defined above) 

Preparation process D 

A compound represented by the general formula (I) 
wherein R 5 and R 6 form a 6- or 7-membered ring which 
may contain another nitrogen atom in addition to the 
nitrogen atom to which R 5 and R 6 are bonded and 
which may be substituted can be prepared also by, e.g., 
the processes which will be described below. 

A case wherein the 


— N — R 6 group 
I, 


30 


is one represented by the formula: 


35 


(CH 2 ), 

N — B 


J 


40 


<CH 2 ), 

wherein i and j are each an integer of 2 to 3; and B 
stands for a hydrogen atom or a substituent described 
above) will now be described. 


R7 (D-l) 


AcN — y >— SO.: CI (VII) 


(aniidation) HN N— R 12 (XXV) 

<CH 2 ); 

\r (R 1 2 is as denned above) 

R 7 

AcN— ^ J— S0 2 N N— R 12 (XXVI) 

R 4 (CH 2 ), 
Step 19 (deblocking) 


I 


15 


R 7 
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-continued 
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AcN 

R< ^ Ba -_✓ R5 (CH2)y 

Step 20 (N-alkylation) 


SO^ ti— H (XXVII) 


« \ / V- v 


R 7 


AcN— ^ ^— S0 2 N N— B (XXVIII) 


Step 21 (hydrolysis) 


1 


R 7 


^(CHj)/ 

HN- P ^— S0 2 N N — B (XXIX) 


R 4 r5 (CH2)y 

Step 22 (amtdation) 


(R 3 >, 



X(V) 


(R 1 )* 



/ \ / (CH2) \ 

N— v \- S0 2 N N— 


S0 2 N 

U \ / N ' 


B (XXX) 


R* 


(CH 2 )> 


(in the above reaction scheme, R 1 , R 2 , R 3 , R 4 , B, i, j, 
m and n are each as defined above) 


(D-2) 



40 


_ <CH 2 ) f 

N— S0 2 N N— R 12 

" " (CH 2 )y 


(XXXI) 


45 


Step 23 (deblocking) 



(CH2>j^ 

N — C?— S0 2 N N— H 

J. \ / 

(CHa)/ 


50 


J^Step 24 (N-alkylation) 
(XXX) 


(XXXII) 


55 


(wherein R>, R 2 , R3, R4 Rir i? j, m and n are each as 
defined above) 60 

Step 1 

In this step, a ketone or aldehyde (II) which is known 
in itself or can be prepared by a known process is con- 
verted into a cinnamic acid derivative (III) through 65 
Wittig reaction, aldol condensation or Knoevenagel 
reaction. When the conversion is conducted through 
Wittig reaction, a compound (II) is reacted with a Wit- 


tig reagent such as triethylphosphonoacetate, triethyl- 
phosphonocrotonate or triethylphosphonopropionate 
generally in an inert solvent such as dimethylformam- 
ide, ether, tetrahydrofuran, dioxane, benzene, toluene 
or dimethyl sulfoxide in the presence of a base such as 
potassium butoxide, potassium hydroxide, sodium hy- 
droxide, sodium methoxide, sodium ethoxide, sodium 
hydride or n-butyllithium at a temperature of —78* to 
150" C. according to a conventional process to give a 
compound (III). 

The compound (III) can be prepared also through 
aldol condensation or Knoevenagel reaction according 
to a conventional process. 

Step 2 

In this step, the compound (III) prepared in Step 1 is 
converted into a carboxylic acid derivative (IV) 
through the hydrolysis of an ester linkage. For example, 
the hydrolysis is conducted in a dilute aqueous solution 
of an alkali or a mineral acid, preferably a mixture com- 
prising a 0.5 to 3N aqueous solution of sodium hydrox- 
ide and ethanol at a ratio of 1:1 or in a 2 to 6N aqueous 
solution of hydrochloric acid at room temperature to 
refluxing temperature. 

Step 3 

In this step, the compound (IV) prepared in Step 2 is 
halogenated into an acid halide derivative (V). The 
halogenation is conducted by reacting the compound 
(IV) with oxalyl chloride, thionyl chloride, phosphorus 
trichloride or phosphorus tribromide in an inert solvent 
such as dichloromethane, chloroform, dichloroethane, 
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benzene or toluene at room temperature to refluxing 

temperature according to a conventional process. When Ste P 8 

oxalyl chloride is used, it is preferable to use dimethyl- Among the compounds (XI) prepared in Step 7, a 
formamide as a catalyst. compound (XII) having an acetoxy group as R 1 is con- 

In some cases, the compound (IV) may be converted 5 verted into a phenol derivative (XIII) in this step 
into other reactive derivative, for example, acid azide. through the hydrolysis of the acetyl group, 
active ester with N-hydroxybenzotriazole or N-hydrox- The hydrolysis is conducted according to a conven- 
ysuccinimide, symmetric acid anhydride or mixed acid tional process, for example, either in a solvent such as 
anhydride with alkyicarbonic or p-toluenesulfonic acid. water, methanol, ethanol, propanol, acetonitrile, tetra- 
These reactive derivatives may be also used in Step 7. 10 hydrofuran or dioxane in the presence of a base such as 

lithium hydroxide, sodium hydroxide, potassium hy- 
Stc P 4 droxide, sodium carbonate, potassium carbonate or 

In this step, an acetanilide derivative (VI) which is sodium hydrogencarbonate, or in a 0.5 to 6N solution of 
known in itself or can been prepared by a known pro- a mineral acid, at a temperature of 0 s C. to refluxing 
cess is sulfochlorinated into a compound (VII). For 15 temperature, 
example, the compound (VI) is reacted with excess St 9 

chlorosulfonic acid in an inert solvent such as chloro- 

form, dichloroethane, trichloroethane or nitrobenzene Among the compounds (XI) prepared in Step 7, a 

or in the absence of any solvent at room temperature to compound (XII) having an alkoxy group such as a me- 
100* C. to give a compound (VII). 20 thoxy group as R 1 is converted into a phenol derivative 

(XIII) through the dealkylation of the alkoxy group in 
Step 5 this step. 

In this step, the sulfonyl chloride derivative (VII) The dealkylation is conducted according to a conven- 
prepared in Step 4 is reacted with an amine (VIII) tlonal P rocess ' for e**mple, in an inert solvent such as 
which is known in itself or can be prepared by a known 25 dichloromethane, chloroform, dichloroethane or nitro- 
process to prepare a sulfonamide derivative (IX). For benzene in the presence of a dealkylating agent, for 
example, the objective compound (IX) can be prepared example, boron hahde such as boron tnbromide, boron 
by reacting the derivative (VII) with an amine (VIII) in chloride or boron truodide or aluminum halide such 
a solvent such as water, methanol, ethanol, propanol, w " aluminum tnchlonde or aluminum tnbromide at 0" 
acetonitrile, tetrahydrofuran, dioxane, dimetnylfbrm- 30 C t0 "fl"™* temperature, 
amide, dimethyl sulfoxide, dichloromethane, chloro- Step 10 

form, benzene or toluene in the presence of a base such - # . . ^. . , , . ^ ~„ T x 

as sodium acetate, sodium hydrogencarbonate, sodium * ' d # cnvat]ve CXTO preparedin 

carbonate, triethylamine or pyridine at a temperature of „ St< * * ° r . 9 15 J^tad into a compound (XIV). The 
n- r t« r^rr, t.,«T™*„™ ^ 35 acylation is preferably conducted by reacting the phe- 

0 C. to room temperature. nol derivative ^ „ minQ acid $u * h m 

Step 6 cine, alanine or valine or a carboxylic acid such as nico- 

¥ _ - . m tt . . « * t . /TV . tinic acid in an inert solvent such as acetonitrile, tetra- 

In this step, the sulfonamide derivative (IX) prepared hydrofurailt dioxanCj ethcr> bmeaCt tolu€nc> dich i oro . 

S « converted into an anUine derivative (X) « methane , chloroform, dimethylformamide or dimethyl 

through the hydrolysts of the N-acyl group The hydro- sulfoxidc in the presence of a condensing agent such £ 
lysis is conducted in a dilute aqueous solution of an dicyclohexylcarbodiimide, 1,1,-carbonyldiimidazole, 
alkali or a mineral acid. Preferably, it ^is conducted ma ethyl chloroformate, diethyl azodicarboxylate or 
2 to 6N aqueous solution of hydrochloric acid or . 05 dipyridyl disulfide at a temperature of 0' C. to refluxing 
Lo 3N aqueous solution of sodium hydroxide at 50 e C. 45 temperature. 


to refluxing temperature 

Step 7 


Step 11 


T , . , . In this step, a sulfonamide derivative (XVI) is pre- 

In this step, an amide derivative (XI) is prepared by pa red by rea cting the sulfonyl chloride derivative (VII) 

the reaction of the acid halide or other reactive deriva- 50 prepared in Step 4 with an amine derivative (XV) 

tive (V) Prepared in Step 3 with the aniline derivative wherein R12 is , nitrogen-protective group such as a 

(X) prepared in Step 6. benzyl, methoxybenzyl, t-butoxycarbonyl or benzylox- 
In the above reaction, the compounds (V) and (X) are ycarbonyl group which is known in itself or can be 

used in equimolar amounts or either of them is used in prepared by a known process. This reaction may be 

slight excess. The reaction is conducted in an inorganic 55 conducted in a similar manner to that described in Step 

solvent inert to the reaction, for example pyridine, tetra- 5. 
hydrofuran, dioxane, ether, benzene, toluene, xylene, 

dichloromethane or chloroform. In some cases, the Step 12 

addition of a base such as diisopropylamine, triethylam- In this step, the compound (XVI) prepared in Step 1 1 

me, pyridine, picoline, lutidine, N,N-dimethylaniline, 60 is freed from the N-protective group to give an amine 

4-dimethyaminopyridine, potassium carbonate or so- derivative (XVII). 

dium hydroxide is effective in making the reaction pro- When R 12 is a benzyl, methoxybenzyl or benzylox- 

cecd smoothly. Although the reaction temperature var- ycarbonyl group, it can be removed according to a 

ies depending upon the kind of the reactive derivative conventional process. For example, it can be removed 

and therefore is not particularly limited, the reaction is 65 by hydrogenating the compound (XVI) in a solvent 

generally conducted at a temperature of 20° C. to re- such as water, methanol, ethanol, propanol, acetonitrile, 

fluxing temperature to give an objective compound dioxane, tetrahydrofuran, ether, ethyl acetate or di- 

(XI) . methylformamide in the presence of a catalyst such as 
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palladium/carbon, palladium black, platinum oxide or 
Raney nickel at room temperature to refluxing tempera- 
ture. In some cases, the coexistence of an acid such as 
acetic or hydrochloric acid is preferable. When R 12 is a 
t butoxycarbonyl group, it can be removed by treating 5 
the compound (XVI) in a 1 to 3N solution of hydro- 
chloric acid in a solvent such as water, methanol or 
ethanol at a temperature of 0* C. to room temperature 
or by reacting the compound (XVI) with a fluoride 
reagent such as KF or tetraalkyl ammonium fluoride in 10 
a solvent such as methanol, ethanol, acetonitrile, tetra- 
hydrofuran, dioxane or dichloromethane at a tempera- 
ture of 0" C. to room temperature, though it can be 
removed also by a conventional process as described 
above. 15 

Step 13 

In this step, the amine derivative (XVII) prepared in 
Step 12 is converted into a compound (XX) through 2Q 
N-alkylation. The alkylation is conducted by a conven- 
tional process. For example, when the alkylating agent 
is a compound (XVIII), the compound (XX) can be 
prepared by reacting the compound (XVII) with the 
compound (XVIII) in a solvent, for example, dimethyl- 2 i 
formamide, dimethyl sulfoxide, a lower alkyl alcohol 
such as methanol, ethanol or propanol, acetone, ben- 
zene, chloroform or dichloromethane in the presence of 
a base at room temperature to refluxing temperature. 
The base includes potassium carbonate, sodium carbon- 30 
ate, sodium hydrogencarbonate, sodium methoxide, 
sodium ethoxide and sodium hydride. In some cases, the 
additional use of lithium bromide or potassium iodide 
gives better results. 

When the alkylating agent is a compound (XIX), the 35 
objective compound (XX) can be prepared by reacting 
the compound (XIX) with the amine derivative (XVII) 
in a polar solvent such as water, methanol, ethanol, 
dioxane tetrahydrofuran or acetonitrile or a mixture 
thereof with water in the presence of a small amount of 40 
hydrochloric acid, acetic acid or sodium acetate at a 
temperature of 50* C. to refluxing temperature. 

When B is a substituted or unsubstituted pyridyl alkyl 
group, the compound (XX) can be prepared by the 
condensation of the compound (XVII) with an alkylat- 45 
ing agent represented by the formula (XVIII): B-Z. 
Particularly, when B is a substituted or unsubstituted 
pyridylethyl group (i.e., when the alkyl group in the 
above definition is an ethyl group), the compound (XX) 
can be prepared also by the addition reaction of the 50 
compound (XVII) with a compound represented by the 
formula (XIX) E— CH=CH 2 . 

When E is a pyridyl group which is unsubstituted or 
substituted with a lower alkyl group, the formula (XIX) 
can be replaced by the following formula: 55 


N 


(XIX') 


CH=CH 2 


60 


Step 14 

In this step, the compound (XX) prepared in Step 13 65 
is converted into an aniline derivative (XXI) through 
the hydrolysis of the N acyl group. The hydrolysis can 
be conducted in a similar manner to that of Step 6. 


Step 15 

In this step, an amide derivative (XXII) is prepared 
by reacting the aniline derivative (XXI) prepared in 
Step 14 with the acid balide or other reactive derivative 
(V) prepared in Step 3. This reaction can be conducted 
in a similar manner to that of Step 7. 

Steps 16 to 24 

These steps can be each conducted in a similar man- 
ner to that described in one of the above-mentioned 
steps. The steps corresponding to them respectively are 
as follows: 

(Step 16—Step 12) 

(Step 17— Step 13) 

(Step 18— *Step 5) 

(Step 19— »Step 12) 

(Step 20-+Step 13) 

(Step 21— Step 6) 

(Step 22— *Step 7) 

(Step 23— ►Step 12) 

(Step 24-Step 13) 

Representative compounds of the present invention 
will now be described in order to facilitate the under- 
standing of the present invention, though it is needless 
to say that the present invention is not limited by them. 
They are all represented in free forms. 

1 . N-[l-(2-phenylethyl)-4-piperidyl3-4-{N-methyl-N- 
[(E)-3-(4-methylsulfonylphenyl) -2-propenoyl- 
]amino}benzenesulfonamide, 

2. N-( 1 -benzyl-4-piperidyl)-4-(N -methyl [(E)-3-(4- 
methylsulfonylphenyl)-2-propenoyl]araino}ben- 
zenesulfonamide, 

3. N-methyl N-[2-(6-methyl-2-pyridyl)ethyl]-4-{N- 
methyl-N-[(E)-3-(4-methylsulfonylphenyI)-2- 
propenoyl]amino}benzenesulfonamide, 

4. (±)N-[1 -(2-pyridylmethyl)-3-hexamethyleneimino]-4 
{N metbyl-N-[(E)-3-(4-methylsulfonylphenyl)-2- 
propenoyl]amino}benzenesulfonamide, 

5. (E)-N-methyl-N-{4-[4-(2 phenylethyl)- 
homopiperazinyl]sulfonylphenyl}-3-(4-methylsul- 
fonylphenyl)-2-propenamide, 

6. (±)-[l-benzyl-3-hexamethyleneimino]-4-{N-methyl 
N-[(E)-N-3-(4-methylsu!fonylphenyl>2-propenoyl- 
]amino)benzenesulfonamide, 

7. N-[l-(2-methylpiopyl)-4-piperidyl)-4-{N-methyl N- 
[(E) 3-(4-methylsulfonylphenyl)-2-propenoyl]amino} 
benzenesulfonamide, 

8. N-[l-methyl-4-piperidyI)-4-{N-methyl-N-[(E) 3 (4- 
methylsulfonylphenyl) -2-propenoyl]amino}-ben- 
zenesulfonamide, 

9. N-(3-quinuclidyl)-4-{N methyl-N-[(E)-3-(4-methyl- 
sulfonylphenyl)-2-propenoylJamino}benzenesuIfona- 
mide, 

10. N-[3-(N,N-dimethylamino)propyl]-4-(N.methyl-N- 
[(E)-3-(4-methylsulfonylphenyl) -2-propenoyl- 
|amino)benzenesulfonamide, 

1 1 . N-pycloheptyl-4-(N-methyl-N-[(E>3-(4-methylsul- 
fony]phenyl)-2-propenoyl]amino}benzenesulfona- 
mlde, 

12. N-[2<6-methyl-2-pyridyl)ethyl]-4-{N-methyl-N- 
[(E)-3-(4-methylsulfonylphenyl)-2-propenoyl]amino} 
benzenesulfonamide, 

13. N-[3-(4-pyridyl)propyl]-4-{N«methyl N-[(E)-3-(4- 
methylsulfonylphenyl) -2 propenoyl]amino}ben- 
zenesulfonamide, 
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14. N-methyl-N-f2 (2-pyridy1)cthyl]-*-{N-incthy]-N- 
[(E)-3-<4-xnethylsulfonylphenyl>2-propenoyl]amino} 
benzenesulfonamide, 

1 5. N-[2-<2-pyridyl)cthyl]-4-{N-methyl-N-[(E>3-(4- 
methylsulfonylphenyl) -2-propenoy]]amino}ben- 5 
zenesulfonamide, 

16. N-<2-pyridylmethyl)-4-(N-methyl-N-[(E>3-(4- 
methylsulfonylphenyl>2-propenoyl]amino}benzen- 
sulfoaamide, 

17. (E>.N-methyl-N-[4-(4-cyclohcxylmethyl-l- 10 
homopiperazinyl)sulfonylphenyl]-3 (4 methylsul- 
fonylphenyl>2-propen*mide, 

18. (E)-N-mcthyl-N-[4-<4-bcnzyl-l-homopipcra2inyI)- 
«ilfonylphcnyl]-3-<4-mcthylsulfonylphenyl)-2- 
propenamide, 1 5 

19. (E>N methyl-N-{4-[4-<2-phcnylcthyl>piperazinyl3- 
sulfoiiylphenyl}-3-(4-mcthyls;ilfonylphcnyl)-2- 
propcnamide, 

20. (E) N-methyl-N-<4-[4 (3-pyridylmethyl> 
piperaziny]}sulfonylphenyl}-3-<4-mcthylsulfonyl- 20 
pheny]>2-propenapide, 

21. (E) N-methyl-N-[4-(4-benzyIpiperazinyl)sulfony]- 
phcnyl]-3-<4-mcthylsulfonylphenyl>2-propcnamide, 

22. N-cyclohcptyl-4-{N-methyl-N-[(E)-3-(4-cyano- 
phenyl)-2-propenoyl ]amino}benzenesulfonamide, 25 

23. N-(l-bcnzyl-4-pipcridyl)-4-{N-methyl-N-t<E)-3-(4- 
cyanophenyl)-2-propenoyl]amino}benzenesulfona- 

aside, 

24. N-<2-indanyl>4-(N-methyl-N-[(E)-3-[4-(l- 
miidazolyl)pheny]]-2-propenoyl]amino}benzenesul- 30 
fonamide, 

25 . N-[ l-< 1 ,2, 3,4-tetrahydro)naphthyl]-4-{N-methyl-N- 
[(E)-3-(4-(l-imidazoyl)phenyl3-2-propenoyl]amino} 
benzenes ulfonami de, 

26. N cycloheptyl-4-{N-methyl-N-[(E)-3-[4-(l- 35 
imidazolyl)phenyl-2-propenoyl]amino}benzencsul- 
fonamide, 

27. N-cyclooctyl-4-{N-methyl-N-[(E)-3-[4-(l - 
imidazolyl)phenyl]-2-propenoyl]amino}benzenesul- 
fonamide, 40 

28. (±>N-<cxo-2-norboniylH-{N-methyl-N-[(E)-3-[4- 
( l-imidazolyl)phenyl ]-2-propenoyl]amino}ben- 
zenesulfonamide. 

29. (±>N-{endo-2-norbomyl>4-{N-methyl<N-[(E)-3- 
[4^1-imidazolyl) pheny]3-2-propenoyl]amino}ben- 45 
zenesulfonamide, 

30. N (2-indanyl>-4-{N-methyl-N-[(E)-3-[4- nitro- 
phenyI>2-propenoyl]amino}benzenesulfonamide, 

31. N-cyclohexyl-N-methyl-4-{N-[(E>3-<4-nitro- 
phenyl>-2-propenoyl]amino}benzenesulfonamide, 50 

32. N-cyclohexyl-4-{N-[(E>3-<4-nitroplienyl>-2- 
- propenoyl]amino}benzenesulfonamidc, 

33. N-cyclohexyl-4-{N-methyl-N-[(E)-3-{4-nitro- 
phenyl)-2>propenoyl]amino}benzenesulfonamide, 

34. N cyclohexyl-N-methyl-4-{N-methyl-N-[(E>3-(4- 55 
nitrophenyl>-2-propenoyl]amino}benzenesulfona- 

mide. 

3 5. N-cycloheptyl-4-{N-methyl-N-[(E>3-(4-nitro- 
phenyl)-2-propenoyl3amino}benzenesulfonamide, 

36. N-cycloheptyl-4-{N-methyl-N-[(2E, 4E)-5-(4-nitro- 60 
phenyl)-2,4-pentadienoy]]amrao}benzenesulfona- 
mide, 

37. N-(2-indanyl>4-{N-methyI-N-[(E>.3-(3,5-dihydrox- 
yphenyl>-2-propenoyl]amino}benzenesulfonamide, 

38. N-(2-indanyl)-4-{N-methyl-N-[(E)-3-(4-dihydroxy- 65 
phenyl>2-propenoyl]amino}benzenesulfonamide, 

39. 4-{<E)- HN-methyl-N-[4-(2-indanyl)amino-sulfonyl- 
phenyl]amino]-3-propenoyl}phenoxyacetic acid, 


40. N-cyclobutyl-4-{N-methyl-N-l{E)-3-(3-nuoro4- 
hydroxyphenyl>2 propenoyl3amino}benzenesulfona- 
mide, 

41. N-cycloheptyl-4-{N-methy]-N-t(2E, 4E>5-(3,5- 
dibromo-4-hydroxyphenyl) -2,4-pentadienoyl]amino} 
benzenesul fonamide, 

42. N-cycloheptyl-4-{N-methyl-N-[(E)-3-(4-fluoro- 
phenyl>2-propenoyl}amino}benzenesulfonamide T 

43. N-(2-indanyl)-4-{N-methyl-N-[(E)-3-(3,4-dihydrox- 
yphenyl)-2-propenoyl}amino}benzenesulfonamide, 

44. N-(2-indanyl>4-{N-methyl-N-[(2E, 4E) 5-<3,4-dihy- 
droxyphenyl)-2 f 4-pentadienoyl3ainino}benzenesul' 
fonamide, 

45 . N-[2-(l ,2,3,4-tetrahydro)naphthyl]-4-{N-methyl-N- 
[(E>-3<3,4Hlihydroxyphenyl>2-propenoyllamino)- 
benzenesulfonamide, 

46. N-pKl^.S^tetrahydro^iaphthyn-^iN-methyl-N- 
[<2E, 4E)-5-(3,4-hydroxyphenyl)-2,4-pentadienyl- 
Jamino}benzenesulfonamide ) 

47. N^cycloheptyl-4-{N-methyl-N-[(E)-3-(3,4-dihy- 
droxyphenyl>2-propenoyl]amino}benzenesulfona- 
mide, 

48. N-cycloheptyl-4-{N-methyl N-[(2E, 4E>5-(3,4- 
dihydroxyphenyl>2,4-pentadienoyl]amino}ben- 
zenesulfonamide, 

49. N (2-indanyI>4-{N metfryl-N-[(E>3-<2-chIoro-3,4- 

dihydroxyphenyl) -2-propenoyl]amino}benzenesul- 
fonamide, 

50. N-(2-indanyl>4-{N-methyl-N.[(E)-3-(3-chloro-3 f 5- 
dihydroxyphenyl)-2-propenoyl]amino}benzenesul- 
fonamide, 

5 1 . N-(2-indanyl)-4-{N-methyl-N-{(E)-3-(2-chloro-4, 5- 
dihydroxyphenyl)-2-propenoyl]amino}benzenesul- 
fonamide, 

52. N-(2-indanyl>4.{N-methyI-N-[(E>3-(3-bromo-4,5- 
dihydroxyphenyl>2-propenoyl]amino}benzenesul- 
fonamide, 

53. N-(2-indanyl)-4--CN-methyl-N-[(E>-3-(2"bromo-4,5- 
dihydroxyphenyl)-2-propenoy] ]amino}benzenesul- 
fonamide, 

54. N-(2-indanyl>4-{N-methyl-N-[(E)-3-(3,4-dihydrox- 
yphenyl)-2-methyl-2-propenoyI]amino}benzenesul- 
fonamide, 

55. N-cyclopentyl-4-{N-methyl-N-[(E)-3-<3,4-dihy- 
droxyphenyl)-2-propenoyl]amino}benzenesulfona- 
mide, 

56. N-cyc]ohexyl-4-{N-methyl-N-[(E)-3-<3,4-dihydrox- 
yphenyl)-2-propenoyl]amino}benzenesulfonamide, 

57. N-(l -indanyl>4-{N.methyl-N-[(E)-3-(3,4-dihydrox- 
ypheny]>-2-propenoy]]amino}benzcnesulfonainide f 

58. N-[2-(2-pyridyJ)ethyl-4-{N mcthyl-N-[3-(3,4-dihy- 
droxyphenyl)-2-propenoyl]amino}benzenesulfona- 
mide, 

59. N-(2-thiazolyI>4-{N-[CE)-3-(3 l 4-dihydroxyphenyl)- 
2-propenoyl]amino ^benzenesulfonamide, 

60. N-[2-(4,6-dimethyl)pyrimidyl]-4-{N-[(E)-3-(3,4- 
dihydroxyphenyl)-2-propenoyl]aniino}benzenesul- 
fonamide, 

61 . N-<2-<hydroxyethyl)-4-{N-[(E)-3-<3,4-dihydroxy- 
phenyl>2-propenoyl3amino}benzenesulfonamide, 

62. N-cyclohexyl-4-{N-[(E)-3-(3,4-dihydroxyphenyl)-2- 
propenoyl]amino}benzene$ulfonamide, 

63 . 4-{N-methyl-N-KE>3K3,4-dfoydroxyphenyl)-2- 
propenoyl]amino}benzenesulfonamide, 

64. 4-{N-isopropyl-N-[(E)-3-<3,4 dihydroxyphenyi) 2- 
propenoyl]amino}benzenesulfonamide, 
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65. N-[2-(N,N-dimethylamino)ethyl3-4-{N-methyl-N- 92. N-(2-indanyl)-4-{N-methyl-N-[(E)-3-[3,4- 
[(E)-3-(3.4-dihydroxyphenyl) -2-propenoyl]amino} digIycyloxyphenyI)-2-propenoyl|amino}benzenesul- 
benzenesulfonamide, fonamide, 

66. N-methyl-4-{N-methyl-N-[(E)-3-(3,4-dihydroxy- 93. N-isopropyl^{N-methyl-N-[(E)-3-(2-chloro-3,4- 
phenyI)-2-propenoyl]amino}benzenesulfonamide f 5 dihydroxyphenyl)-2-propenoyl]amino}benzenesul- 

67. N-isopropyl-4-{N-methyl-N-[(E)-3 (3,4-dihydroxy- fonamide, 
phcnyl)-2-propenoyI]amino}bcnzcnesulfonamide, 94. 4-{N-[(E)-3-(2-bromo-4,5-dihdyroxyphenyI)-2- 

68. (E)-N-methyl N-[4-(4-morpholinyl)sulfonylphenyl]- propenoy]]amino}benzenesulfonamide > 
3-(4-methylsulfonylphenyl>2-propenamide, 95. N^2-thiazolyI)-4-{N-[(Z)-3-(3,4-dimethoxyphenyl)- 

69. 4-{N-(E)-3-<3,4-dimethoxyphenyl)-2-propenoyI- 10 2-(3-pyridyl-2-propenoyl3aniino}benzenesulfona- 
]amino}benzenesulfonamide, mide, 

70. 4-{N-(Z)-3-(3,4-dimethoxyphenyI)-3-(3-pyridyl)-2- 96. 4-{N-[(Z)-3-(3,4-dimethoxyphenyl)-2-<3-pyridyl)-2- 
propenoyl]amino}bcnzcnesulfonamide, propenoyl]amino>benzenesiilfonamide, 

71. 4-{N-(E)-3-(3,4-dimcthoxyphenyl)-3-(3-pyridyl)-2- 97 - N-(tWazoIyl)^{N-[(E)-3-(3,4-dimethoxyphenyl-2- 
propenoyl]anuno}benzenesulfonamide, 15 propenoyl]amino}benzenesulfonamide, 

72. 4-{N-(Z)-3-(3,4-dihydroxyphenyl)-3-(3-pyridyl)-2- 98 - 4-{N-[(E)-3-(4-hydroxy-3-methoxyphenyl)-2- 
propenoyI]amino}benzeiicsulfonamide, propenoyljaminojberizenesulfonamide, and 

73. 4-{N-(E)-3-(3,4-dihydroxyphenyl)-3-<3-pyridyl)-2- 99. N-(2-indanyl>4.iN-mcthyl-N-[(E)-3-(3,4^iacetoxy- 
propenoyl]amino}benzenesulfonamidc, , n phenyl)-2-propenoyl]amino}benzenesulfonamide. 

74. 4-{N-(Z)-3-(3,4-dihydroxyphenyl)-2-(3 pyridyl)-2- Pharmacological Experiment Examples with respect 
propenoyl3amino}benzenesulfonamide, J° representative compounds according to the present 

75. 4-{N-(E)-3-(3,4-dihydroxyphenyI) 2-propenoyl- invention wdl now be descnbed m order to illustrate the 
3amino}benzenesulfonamide, effects of the present mvention m more detail. 

76. N-[4-(l-piperidylmethyl)benzyl]-4- {N methyl-N- 25 PHARMACOLOGICAL EXPERIMENT 
(E)-3-(4-methylsulfonylphenyl)-2-propenoyl]amino} EXAMPLES 
benzenesulfonamide, . T . . , „ N 

{N-methyl-N-p-H^methylsiilfonylphenyl)^- the supernatant fraction fbmof (method) 

propenoyl]ammo}benzenesulfonamide, 30 

78. N-[l"(2-(3-pyridyl)ethyl]-4-piperidyl]-4-{N-methyl- ~ Preparation of membrane fraction of rabbit heart and 
N-[(E)-3-(4-methylsulfonylphenyl) 2-propenoyl- supernatant fraction thereof 
]amino}benzenesulfonamide, An NZW male rabbit was anesthetized by the intra- 

79. N-[l-(2-(6-methyl-2-pyridyl)ethyl3-4-piperidyl-4- venous administration of pentobarbital sodium to take 
{N-methyl-N-(E)-3-(4-methylsulfonylphenyl>2- 35 out its heart. This heart was washed with ice cooled 
propenoyl]amino}benzenesulfonamide, physiological saline to recover a ventricle, followed by 

80. N-[4-(l-pyrrolidylmethyl)benzyl]-4-{N-methyl-N- the addition of ice-cooled 0.25M sucrose/20 mM tris 
(E)-3-(4-methyIsulfonylphenyl)-2-propenoyl3amino> hydrochloride buffer (pH: 8.0) in an amount of 5 ml per 
benzenesulfonamide, g of the ventricle. The obtained mixture was mashed 

81. N-[8-(5,6,7,8-tetrahydro)quinoiyl]-4-{N-methyI-N- 40 with a homogenizer in ice water for 30 minutes and 
[(E)-3-(4-methylsulfonylphenyl)-2-propenoyl]amino> centrifuged at 1,000 g for 10 min. The supernatant was 
benzenesulfonamide, further centrifuged at 105,000 g for 60 min. The centrif- 

82. N-cyclohexyl-4-{N-[(E)-3-(3-fluoro -4-hydroxy- ligation was conducted at 0" to 4' C. The obtained 
phenyl)-2-propenoyl]amino}benzenesulfonamide, supernatant was used as such as the supernatant fraction 

83. N-cyclohexyl-4-methyl-4-{N-[(E)-3-(3-fluoro-4- 45 for examination. The precipitate was suspended in the 
hydroxyphenyl)-2-propenoyl]amino}benzenesulfona- 531,16 buffer M that described above and used as the 
tnide, membrane fraction for examination. The protein con- 

84. N-cycloheptyl-4-{N-methyl-N-[(E)-3-(4-hydroxy- centrations of these fractions were each adjusted to 5 
phenyl)-2-propenoyl]amino}benzenesulfonamide, mg/ml as determined by Lowry method. 

85. N-cyclooctyl-4-{N-methyl-N-[(E)-3-(3-fJuoro-4- 0 2. Determination of PLA 2 -inhibitory activity 
hyd^ta^ A m mM ^ ^ %q ^ ^ 

86. ' N-cycloheptyl-4-{N-[(E)-3-[4-(l-imidazolyl)- ™^ b ™e fraction in an amount of 100 fxl per 10 ml of 

phenyl]-2-propenoy^ „ {k^MS" !?2fS °L Cthyl ™ * l * C ?} 

87. 4-(N-^ * 

88^^^ n ^ount of 500 & per 10 ml of the fraction. The 

88 N-cycloheptyl-4-{N I(E>3-a3.4^ydroxyphenyl]- obtain ed mixtures wereVach poured into test tubes in an 

oo ^ X - 2 * r ?? eD ?y 1] / ™°2 ,< ?S^*^ 1 5l t™ 0 ™ 1 of 0 2 ml P" tube > fo«owed by the addition of 

89 N-cyclohexyl-4-{N-methyl-N-t(E>3-([3,5-dihy- «, 2 M lofa solution of a test compound in dimethyl sulfox- 
droxyphenyl]-2-propenoyl]amino}benzenesulfona- ide (DMSO) into each of the tubes, while 2 of DMSO 
imde » was poured into a test tube for control. 5 of an 8 mM 

90. N-(2-indanyl)-4-{N-methyI-N-[(E)-3-[4-hydroxy ethanol solution of phosphatidylcholine (l-palmitoyl-2- 
3-methoxyphenyl)-2-cyano-2-propenoyl3amino}ben- [l-HC3arachidonyl, 1.184 MBq/ml) was added to each 
zenesulfonamide, 65 of the test tubes. The test tubes of the membrane frac- 

91. 4-{N-[(E)-3-(3,4-dihydroxyphenyl)-2-propenoyl- tion were kept at 37* C. for 30 minutes for incubation, 
3amino}-5 ) 6,7,8-tetrahydro-l-naphthaIenesulfona- while those of the supernatant fraction were kept at 37° 
mide, C. for 5 minutes for incubation. Each incubation was 
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stopped by the addition of 1 ml of Dole reagent. The 
14 C-arachidonic acid was extracted with heptane and 
the heptane layer was passed through silica gel to re- 
move the phosphatidylcholine contained therein by 
adsorption. The amount of 14 C was determined with a 
liquid scintillation counter. 

Mepacrine was selected as a comparative compound. 
(Results) 

The results are given in Table 1. 

TABLE 1 


Compound 
(Example No.) 


PLA 3 -mhibitory activity IC» OtM) 
membrane supernatant 


fraction 


fraction 


2 

4.48 

40 

3 

2.4 

nt 

4 

0.032 

>100 

5 

0.007 

49 

6 

0.056 

>100 

7 

0.018 

>100 

8 

0.029 

> 100 

9 

0.015 

61 

14 

0.016 

>30 

15 

0.081 

61 

18 

0.18 

> 100 

20 

0.045 

92 

21 

0.055 

>100 

22 

0.050 

>100 

25 

0.16 

68 

26 

0.24 

59 

29 

0.45 

90 

30 

0.66 

>100 

31 

0.42 

29 

38 

0.12 

29 

4] 

0.98 

46 

43 

3.49 

62 

44 

5.1 

39 

48 

1.7 

32 

49 

1.8 

56 

50 

1.05 

38 

58 

1.5 

64 

65 

16 

nt 

72 

41 

nt 

77 

20 

> 100 

79 

0.03 

>100 

81 

0.044 

> 100 

86 

0.62 

46 

87 

2.1 

nt 

mepacrine 

>100 

>100 


B. Influence on the cardiac infarct size of rat 

Sixty-one male rats (weight : 220 to 300 g) were made 
to get myocardial ischemia by the ligation of the coro- 
nary artery. After 3 hours from the ligation, hearts were 
taken out of the rats and cut into round slices to obtain 
preparations. These preparations were stained with 
myoglobin. The area unstained therewith was regarded 
as a cardiac infarction nidus and the area ratio of the 
nidus to the left ventricle was determined by the image 
analysis and regarded as the cardiac infarct size. 

The cardiac infarct size was reduced as compared 
with that of the control rat by 21% or 20% by the 
administration of the compound of Example 4 or 6 
through the tail vein in a dose of 1 mg/kg before 15 
minutes prior to the ligation of the coronary artery. 

C. Toxicity test 

A small amount of IN HC1 was added to each of the 
compounds of Examples 4, 6, 7, 8 and 15 to form aque- 
ous solutions. These solutions were each intravenously 
administered to the groups of three male SD rats of 7 
weeks of age in a dose of 50 mg/kg. All of the groups of 


rats were observed for 3 hours after the administration. 
No rat died. 

It can be understood from the results of the above 
Pharmacological Experiment Examples that each of the 
compounds of the present invention has a remarkably 
high inhibitory activity against phospholipase A2 to 
arrest the course of a series of ischemic cell diseases 
which are thought to be caused by the activation of 
phospholipase A2, for example, cardiac infarction. 
10 Particularly, the phospholipase A2-inhibitory activity 
of each of the compounds according to the present 
invention is remarkably higher than that of mepacrine 
used as a comparative compound. 

Accordingly, the compounds of the present invention 
13 are useful as a remedy or preventive for various diseases 
for which the phospholipase A2-inhibitory action is 
efficacious. 

Particularly, the compounds of the present invention 
are usable as a remedy for various heart diseases, an 

20 antithrombotic drug or the like. 

More particularly, the compounds of the present 
invention are effective in the treatment and prevention 
of cardiac infarction; angina pectoris; coogestive car- 
diac insufficiency accompanied with edema, pulmonary 

25 congestion, hepatomegaly or the like; cerebrovascular 
diseases such as TIA (transient ischemic attack), cere- 
bral infarction (thrombosis and embolism) or (brain 
edema, cerebrovascular spasm) cerebral arteriosclero- 
sis; postoperative thrombosis and embolism and blood- 

30 stream disturbance attendant on the operation of the 
vessel or the extracorporeal circulation of blood; Buer- 
ger disease; and peripheral bloodstream disturbance due 
to the obliteration and stenosis of appendicular arteries, 
for example, arteriosclerosis obliterans, SLE or while 

35 finger disease, the prevention of relapse of these dis- 
eases and the improvement of prognosis thereof. 

Further, the compounds of the present invention are 
efficacious for diseases caused by metabolism intermedi- 
ates of the arachidonic acid liberated by the action of 

40 phospholipase Aj, for example, thromboxanes such as 
thromboxane A2, prostaglandins or leukotrienes, while 
the diseases include inflammatory disease, rheumatoid 
arthritis and allergoses such as asthma and atopic der- 
matitis. 

45 Particularly among these diseases, the compounds of 
the present invention are thought to be able to arrest the 
course of a series of ischemic cell diseases caused by the 
activation of phospholipase A2. The compounds of the 
present invention are highly valuable in this sense. 

50 When the compounds of the present invention are 
used as drugs, they may be each administered orally or 
parenterally (as injection, suppository or external prep- 
aration). Although the dose thereof varies depending 
upon the symptom, age, sex, weight and sensitivity of a 

55 patient; the method, timing and interval of administra- 
tion; the properties, dispensing and kind of preparation; 
and the kind of an active ingredient and is not particu- 
larly limited, the does thereof per adult a day is about 
0.1 to 2,000 mg, desirably about 1 to 1,000 mg, more 

60 desirably about 5 to 500 mg, most desirably about 20 to 
100 mg, which may be generally administered in 1 to 4 
portions a day. 

A solid preparation for oral administration according 
to the present invention is prepared by adding a filler 

65 and, if necessary, a binder, disintegrator, lubricant, 
color and/or corrigent to an active ingredient and shap- 
ing the obtained mixture into a tablet, coated tablet, 
granule, powder or capsule. 


27 
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Examples of the filler include lactose, corn starch, 
sucrose, glucose, sorbitol, crystalline cellulose and sili- 
con dioxide; those of the binder include polyvinyl alco- 
hol, polyvinyl ether, ethylcellblose, methylcellulose, 
acacia, tragacanth, gelatin, shellac, hydroxypropylcel- 5 
lulose, hydroxypropylmethylcellulose, calcium citrate, 
dextrin and pectin; those of the lubricant include mag- 
nesium stearate, talc, polyethylene glycol, silica and 
hardened vegetable oil; those of the color include those 
authorized as pharmaceutical additives; and those of the 10 
corrigent include cocoa powder, mentha, herb, aro- 
matic powder, mcntha oil, borneol and powdered cin- 
namon bark. Of course, the tablet and granule may be 
suitably coated with sugar, gelatin or the like, if neces- 
sary. 

An injection according to the present invention is 
prepared by adding a pH modifier, buffer, suspending 
agent, solubilizing agent, stabilizer, tonicity agent and- 
/or preservative to an active ingredient at need and 
converting the mixture into an injection for intrave- 
nous, subcutaneous or intramuscular administration, or 
administration into coronary arteries by a conventional 
process. If necessary, the injection may be freeze-dried 
according to a conventional method 


IH-NMR (90 MHz, DMSO-d 6 ) 6: 7.29 (4H, brs), 5.36 
(1H, s), 3.26 (6H, s), 2.50 (3H, s). 

PREPARATIVE EXAMPLE 2 
4-<Methylsulfonyl)benzaIdehyde dimethyl acetal 



15 


20 


m Chloroperbenzoic acid (115.0 g, 0.567 mol) was 
added to a suspension of the 4-(methylthio)benzalde- 
hyde dimethyl acetal (50.0 g, 0.252 mol) prepared in 
Preparative Example 1 and sodium hydrogencarbonate 
(73.1 g) in dichlorom ethane (1.00 1) at 0' to 10* C. in 
portions (over a period of about one hour and 20 min- 
utes). The obtained suspension was stirred at room tem- 
perature for 18 hours and poured into an aqueous solu- 
tion (1 1) of sodium sulfite (100.0 g) under cooling to 


Examples of the suspending agent include methylcel- 25 decompose excess peracid. The resulting solution was 


lulose, Polysorbate 80, hydroxyethylcellulose, acacia, 
tragacanth powder, carboxymethylcellulose sodium 
and polyoxyethylene sorbitan monolaurate. 

Examples of the solubilizing agent include polyoxy- 
ethylene hardened castor oil, Polysorbate 80, nicotina- 
mide, polyoxyethylene sorbitan monolaurate, Macrogol 
and ethyl ester of castor oil fatty acid. 

Further, examples of the stabilizer include sodium 
sulfite, sodium metasulfite and ether and those of the 
preservative include methyl p-hydroxybenzoate, ethyl 
p hydroxybenzoate, sorbic acid, phenol, cresol and 
chlorocresol. 


30 


35 


40 


Example 

Examples of the present invention will now be de- 
scribed below, though it is needless to say that the pres- 
ent invention is not limited to them. The preparation of 
the starting compounds for preparing the compounds of 
the present invention will be described in the following 45 
Preparative Examples preceding Examples. 

PREPARATIVE EXAMPLE 1 


extracted with dichloromethane and the organic layer 
was washed with a saturated aqueous solution of com- 
mon salt, dried over magnesium sulfate and concen- 
trated in a vacuum. The obtained solid residue was 
recrystallized from hexane/isopropyl ether/ethyl ace- 
tate to give the title compound as a colorless crystal 
(53.9 g, yield: 93%). 
m.p. CC): 100 to 1 10 

JH-NMR (90 MHz, DMSO-d 6 ) 8: 7.92 (2H, d, 
J =7.9), 7.61 (2H, d, J =7.9), 5.50 (1H, s), 3.28 (6H, s), 
3.24 (3H, s). 

% PREPARATIVE EXAMPLE 3 


4-Methylsulfonyl)benzaidehyde 


4-CMethylthio)benzaldehyde dimethyl acetal 

OCH 3 


50 


55 


A suspension of K-10 (32 g) in trimethyl orthofor- 
mate (115 ml, 1.05 mol) was added to a solution of 4- 
(methylthio)benzaldehyde (31.0 g, 0.203 mol) in dichlo- 
romethane (300 ml) at 0* C. The obtained mixture was 60 
stirred at room temperature for 20 minutes and filtered 
to remove the K-10. The filter cake was washed with 
dichloromethane. The filtrate and washings were to- 
gether washed with a saturated aqueous solution of 
sodium hydrogencarbonate and a saturated aqueous 65 
solution of common salt, dried over magnesium sulfate 
and concentrated in a vacuum to give the title com- 
pound as a pale-yellow oil (39.0 g, 96%). 


CH3S 
II 

o 


IN Hydrochloric acid (200 ml) was added to a solu- 
tion of the 4-(methylsulfonyl)benzaldehyde dimethyl 
acetal (39.4 g, 0.171 mol) prepared in Preparative Ex- 
ample 2 in dioxane (200 ml). The obtained mixture was 
stirred under heating at 100* C. for 20 minutes to con- 
duct a reaction. The reaction mixture was cooled by 
allowing to stand and concentrated in a vacuum to give 
a crystal. This crystal was recovered by filtration, 
washed with water and dried to give the title compound 
as a colorless crystal (30.9 g, 98%). 

m.p. CO): 153 to 157 

1H-NMR (90 MHz, CDCI3) fi: 10.10 (1H, s), 8.06 (4H, 
s), 3.10 (3H, s). 

PREPARATIVE EXAMPLE 4 

Ethyl 02>3-{4-methylsulfonyl)phenyl-2-propenoate 
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-continued 

o 



o 


A solution of ethyl diethylphosphonoacetate (46.2 
ml, 0.233 mol) in tetrahydrofuran (180 ml) was dropped 
into a solution of sodium hydride (60% in mineral oil, 
9.20 g, 0.230 mol) in tetrahydrofuran (250 ml) at 0* C. 
The obtained solution was stirred at that temperature 
for 10 minutes. A solution of the 4 (methylsulfonyl)ben- 
zaldehyde (40.4 g, 0.219 mol) prepared in Preparative 
Example 3 in dimethylformamide (300 ml)/tetrahy- 
drofuran (30 ml) was dropped into the resulting solution 
at 0* C. The obtained mixture was stirred at room tem- 
perature for 2 hours and cooled with ice again, followed 
by the addition of an aqueous solution (1.0 1) of ammo- 
nium chloride (25 g). The obtained mixture was ex- 
tracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of common 
salt, dried over magnesium sulfate and concentrated in a 
vacuum. The solid residue was recrystallized from hex- 
ane/isopropyl ether to give the title compound as a 
colorless crystal (48.8 g, yield: 87%). 

m.p.('C): 91 to 92. 

1H-NMR (90 MHz, CDCb) 6: 7.96 (2H, d, J =8.6), 
7.70 (1H, d, J=15.8), 7.68 (2H, d, J = 8.6), 6.54 (1H, d, 
J=15.8), 4.29 (2H, q, J=7.0), 3.07 (3H, s), 1.35 (3H, t, 
J =7.0) 


PREPARATIVE EXAMPLE 5 

(£)-3-<4-Methylsulfoayl)p}wnyl'2-propenoic »cid 


10 



The ethyl (E>3<4-methylsulfonyl)phenyl-2-propeno- 
ate (48.1 g, 0.189 mol) prepared in Preparative Example 

IS 4 was suspended in a mixture comprising ethanol (300 
ml) and IN aqueous sodium hydroxide (300 ml). The 
obtained suspension was stirred at 50* C. for one hour. 

The obtained solution was cooled with ice and IN 
hydrochloric acid (330 ml) was dropped thereinto to 

20 precipitate a crystal. This crystal was recovered by 
filtration, washed with water and isopropyl ether and 
dried to give the title compound as a colorless crystal 
(42.4 g, 99%). 

m.p. CC): 230 to 240 

25 1H-NMR (90 MHz, DMSO d 6 ) 6: 7.95 (4H, s), 7.67 
(1H, d, J~= 15.8), 6.70 (1H, d, J=15.8), 3.24 (3H, s). 

The same procedure as that of Preparative Example 4 
or 5 was repeated except that 3-fluoro-4-methoxyben- 
zaldehyde, 3,5-dibromo-4-hydroxybenzaldehyde, 3- 

30 (3,4-dimethoxyben2oyl)pyridine or 3,4-dimethoxyben- 
zaldehyde was used instead of 4-(methylsulfonyl)ben- 
zaldehyde or that triethyl-4-phosphonocrotonate or 
triethyl-2-phosphonopropionate was used instead of 
triethylphosphonoacetate to prepare the compounds 

35 listed in Table 2. 


TABLE 2 


Prep. 

Ex. Structural formula. 


m.p. 
CO) 


3 H-NMR S 


AcO 



OH 


185-195 (90 MHz, DMSO-d 6 ); 

7.78(1 H. dd, J -11.9, 1.8), 
7.58(1 H, d, J=11.2), 
7.56(1H, brdd. J -9.5, 2.4), 
7.32(1 H, J =8.0). 
6.57(1 H, d, J— 16.2), 
2.33(3H, s) 


CH3O 



201-205 (400 MHz, DMSO-d*); 

7.87(2H, s), 7.23(2H, m), 
OH 6.94(lH,d,J=15.2), 
6.01(1H, d, J- 14.4), 
3.81(3H,s) 



COOH 


103-131 (90 MHz. CDCI3); 

8.55(lH f dd, J -=4.9, 1.8), 
7.63(1 H, dt, J =7.9, 2.2), 
7.37(1H, dd, J =7.9, 3.9), 
6.97(1H, d, J = 8.4), 
6.77(1H, d, J = 1.7), 
6.67(1 H, dd, J =8.4, 1.7), 
6.34(1 H, s), 

3.78 & 3.68(e«ch 3H, s) 
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TABLE 2-continued 


32 


Prep. 

Ex. 


Structural formula 


m.p. 
CO 


'H-NMR 6 


CH3O 


CH3O 



COOH 


216-218 (90 MHz, CDCI3); 

8.55<1H. dd, J=4.7, 1.8), 
8.34{1H, dd, J=8.1, 4.7, 0.9), 
7.54<lH,dl, J=8,l, 1.8). 
7.4K1H, ddd, J -8.1, 4.7, 0.9), 
7.04(IH, d, J-2.2), 
6.920H, d, J-8.5), 
6.57(IH, dd, J=s8.5, 2.2), 
6.47(1H, s), 

3.76 4. 3.75(c*ch 3H, s) 
NOE ;6.47-V7.04( 10.5%) 


PREPARATIVE EXAMPLE 10 
Ethyl (2)-3-(3,4-diinethoxyphenyI)-2-{3-pyridyI)-2-propenoate 



20 


25 


n-Butyllithium (1.6M hexane solution, 99.2 ml) was 
dropped into a solution of diisopropylaminc (23.4 ml, 
166.6 mmol) in tetrahydrofuran (320 ml). The obtained 
mixture was stirred at 0° C. for 30 minutes. A solution of 30 
ethyl 3-pyridylacetate (24.0 ml, 158.9 mmol) in tetrahy- 
drofuran (20 ml) was dropped into the resulting mixture 
at —70° C. and the obtained mixture was stirred at 0* C 
for 15 minutes. A solution of 3,4-dimethoxybenzalde- 
hyde (27.6 g, 166.0 mmol) in tetrahydrofuran (100 ml) 35 
was dropped into the mixture at 0" C. The obtained 
mixture was stirred at room temperature overnight, 
followed by the addition of water. The obtained mix- 
ture was extracted with ether. The organic layer was 
washed with water and a saturated aqueous solution of 40 
common salt, dried over magnesium sulfate and concen- 
trated. The oily residue was purified by flash column 
chromatography (ethyl acetate/hexane=3:2) to give 
the title compound as a pale yellow oil (18.19 g, yield: 
37%). 45 

1H-NMR (400 MHz, CDCI3) 8: 8.58 (1H, brd, 
J=4.I), 8.50 (1H, brs), 7.88 (1H, s), 7.60 (1H, dt, J=7.7, 
1.8), 7.33 (1H, dd, J=7.7, 4.9), 6.79 (1H, dd, J=8.5, 2.2), 
6.72 (1H, d, J*=8.5), 6.41 (1H, d, J=2.2), 4.25 (2H, q, 
J=7.0), 3.81 and 3.45 (each 3H, s), 1.30 (3H, q, Jr=7.0). 50 

NOE: 7.88^—6.79 (7.4%), 6.41 (4.2%) 6.41 £—7.88 
(4.6%), 3.45 (10.47%). 

PREPARATIVE EXAMPLE 11 

55 

(Z>3-(3 I 4-Dimetlioxypfaenyl)-2-(3-pyridyl)-2-propenoic acid 

JL J C0 2 H 

The ethyl (Z)-3-(3,4-dimethoxyphenyl>2-(3-pyridyl- 65 
2-propionate (2.00 g, 6.39 mmol) prepared in Prepara- 
tive Example 10 was dissolved in a mixture comprising 
IN aqueous sodium hydroxide (5 ml) and ethanol (5 ml). 


The obtained solution was stirred at room temperature 
for 5 hours and washed with ethanol (20 ml). The pH of 
the obtained aqueous layer was adjusted to about 7 by 
the addition of IN aqueous hydrochloric acid (about 5.0 
ml) to thereby precipitate a crystal. This crystal was 
recovered by filtration and washed with water and 
ether to give the title compound as a white crystal (0.71 
g, yield: 39%). 

m.p. CC): 190 to 191 

JH-NMR (90 MHz, DMS04-d 6 ) 6: 8.54 (1H, dd, 
J=4.8, 1.8), 8.34 (1H, dd, J=1.8, 0.9), 7.81 (1H, s), 7.66 
(1H, dt, J=8.0, 1.8), 7.43 (1H, ddd, J=8.1, 4.8, 0.9), 6.86 
(1H, d, J=8.8), 6.72 (IH, dd, J=8.8, 1.5), 6.49 (1H, d, 
J- 1.5). 

PREPARATIVE EXAMPLE 12 

4-<N-Acetyl-N-methylunino)bciuenesuIfonyI chloride 



N-Methylacetanilide (25.0 g, 188.0 mmol) was added 
to chlorosulfonic acid (62.8 ml) under cooling with ice 
in portions at such a rate as not to raise the temperature 
of the resulting mixture to 50* C. or above, which took 
about 10 minutes. The obtained mixture was stirred at 
80° C. for 2.5 hours and poured into a mixture compris- 
ing ice (200 ml), hexane (30 ml) and isopropyl ether (30 
ml) under cooling with ice at 20" C. or below in por- 
tions to decompose excess chlorosulfonic acid. The 
precipitated crystal was recovered by filtration, washed 
with water and dissolved in ethyl acetate The obtained 
solution was washed with water and a saturated aque- 
ous solution of common salt. The organic layer was 
dried over magnesium sulfate and concentrated to give 
the title compound as a white crystal (19.4 g, yield: 
42%). 

m.p. CC): 139 to 140. 

1H-NMR (90 MHz, CDCb) 8: 8.04 (2H, d, J =9.0), 
7.43 (2H, d, J=9.0), 3.36 (3H, s), 2.08 (3H, s). 

PREPARATIVE EXAMPLE 13 

N-Cycloheptyl-4-(N-methyltinino)benzencsulfonamidc 
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Cycloheptylamine (2.26 mJ, 17.8 mmol) was added to 
a suspension of the 4-(N-acetyl-N-methylamino)ben- 
zenesulfonyl chloride (4.00 g, 16.2 mmol) prepared in 
Preparative Example 12 and sodium acetate (3.98 g) in 
ethanol (40 ml). The obtained mixture was stirred at 
room temperature for 4 hours, followed by the addition 
of water. The obtained mixture was extracted with 
ethyl acetate and the organic layer was washed with 
water and a saturated aqueous solution of common salt, 
and dried over magnesium sulfate 

Ethanol (20 ml) and IN aqueous sodium hydroxide 
(20 ml) were added to the obtained white crystal [N- 
cycloheptyl-4-(N-acetyl-N-methylamino)ben2enesul- 
fonamide] (4.72 g, 90%). The obtained mixture was 
heated under reflux overnight, acidified by the addition 
of IN aqueous hydrochloric acid and adjusted to pH 8 
with sodium hydrogencarbonate. The resulting mixture 
was extracted with ethyl acetate and the organic layer 
was dried over magnesium sulfate and concentrated to 
precipitate a crystal. This crystal was recovered by 
filtration and washed with ether to give the title com- 
pound as a white crystal (1.92 g, 44%). 

m.p. CC): 111 to 113. 

1H-NMR (400 MHz, DMSO-d 6 ) 8: 7.47 (2H, d, 
J=8.8), 7.09 (1H, d, J=7.2), 6.57 (2H, d, J=8.8), 6.44 
(1H, brq, J=4.8), 2.72 (3H, d, J =4.8) 

EXAMPLE 14 
NK2-Indanyl)-4KN-inethylamino)bcnzencsulfonanudc 


2-Indanylamine hydrochloride (9.68 g, 57.1 mmol) 
was added to a suspension of the 4-{N-acetyl-N- 
methylamino)benzenesulfonyl chloride (12.84 g, 51.9 
mmol) prepared in Preparative Example 12 and sodium 
acetate (18.73 g) in ethanol (100 ml). The obtained mix- 
ture was stirred at room temperature for 3 hours, fol- 
lowed by the addition of water. The obtained mixture 
was extracted with ethyl acetate. The organic layer was 
washed with water and a saturated aqueous solution of 
common salt, dried over magnesium sulfate, and con- 
centrated to give N-(2 indanyl)-4-(N-acetyl-N- 
methylamino)benzenesulfonamide as a white crystal 
(16.92 g, 95%). Ethanol (80 ml) and IN aqueous sodium 
hydroxide (80 ml) were added to the white crystal. The 
obtained mixture was heated under reflux overnight, 
"acidified with IN aqueous hydrochloric acid, adjusted 
to pH 8 with sodium hydrogencarbonate and extracted 
with ethyl acetate. The organic layer was dried over 
magnesium sulfate and concentrated to precipitate a 
crystal. This crystal was recovered by filtration and 
washed with ether to give the title compound as a white 
crystal (6.79 g, 46%). 

m.p. (*C.): 136 to 137. 

*H NMR (90 MHz, DMSO-d 6 ) 8: 7.85 (2H, d, 
J*=8.8), 7.53 (2H, d, J = 8.8), 7.08 (4H, s), 3.90 (1H, m), 
3.24 (3H, s), 3.12-2.54 (4H, m). 

PREPARATIVE EXAMPLE 15 


N-[2-<6-Meihyl-2-pyridyl)ethyl3-4- 
(N-methyl*mino)teen2en«uifonamide 


34 

•continued 


HN— f V- SO a K 
CH 3 \nw-r/ CH 3 



CH 3 


N-Methyl-N-[2-(6-methyl-2-pyridyl)ethyl]amine 

10 (14.66 g, 97.7 mmol) was added to a suspension of the 
4-(N-acetyl-N-methylaniino)benzenesulfonyl chloride 
(24.2 g, 97.3 mmol) prepared in Preparative Example 12 
and sodium acetate (24.0 g) in ethanol (140 ml). The 
obtained mixture was stirred at room temperature over- 

13 night, followed by the addition of water. The obtained 
mixture was extracted with ethyl acetate. The organic 
layer was washed with water and a saturated aqueous 
solution of common salt, dried over magnesium sulfate, 
and concentrated to give N-[2-(6-methyl-2-pyridyl)e- 

20 thyl]-4-(N-acetyl-N-methylamino)benzenesulfonamide 
as a colorless oil. This oil was dissolved in 4N aqueous 
hydrochloric acid. The solution was heated under re- 
flux for 2 hours. The pH of the mixture was adjusted to 
about 8 by the addition of an aqueous solution of sodium 

25 hydrogencarbonate. The resulting mixture was ex- 
tracted with ethyl acetate. The organic layer was 
washed with water and a saturated aqueous solution of 
common salt, dried over magnesium sulfate, and con- 
centrated to give an oily residue. This residue was puri- 

30 fied by flash column chromatography (chloroform/me- 
thanol/aqueous ammonia = 97:3:0. 3) to give the title 
compound as a light brown oil (25.8 g, overall yield of 
two steps: 83%). 

1H NMR (400 MHz, CDC1 3 ) 8: 7.56 (2H, d, J = 8.8), 

35 7.49 (1H, t, J = 8.0), 7.03 (1H, d, J=8.0), 6.98 (1H, d, 
J=8.0), 6.57 (2H, d, J=8.8), 4.28 (1H, brq, J=5.2), 3.36 
(2H, t, J=7.2), 2.99 (2H, t, J=7.2), 2.87 (3H, d, J=5.2), 
2.69 (3H, s), 2.50 (3H, s) 

PREPARATIVE EXAMPLE 16 


40 


45 


50 


55 


60 


65 


N-(l-B«nzy]-4-piperidyl)-4-{N-inetliyl«inino> 
bcnzenesulfonjuxude dihydrochloride 


CH 3 \— s/ 


S0 2 NH 



.2HC1 


4-Amino-l-benzylpiperidine (3.63 ml, 17.8 mmol) was 
added to a suspension of the 4-(N-acetyl-N - 
methylamino)benzenesulfonyl chloride (4.00 g, 16.2 
mmol) prepared in Preparative Example 12 and sodium 
acetate (2.65 g) in ethanol (40 ml). The obtained mixture 
was stirred at room temperature for 4 hours, followed 
by the addition of water. The obtained mixture was 
extracted with ethyl acetate. The organic layer was 
washed with water and a saturated aqueous solution of 
common salt, dried over magnesium sulfate, and con- 
centrated to give N (l-benzyl-4-piperidyl)-4-(N-acetyl- 
N-methylamino)benzenesulfonamide as a colorless vis- 
cous oil. This oil was dissolved in 4N aqueous hydro- 
chloric acid and the obtained solution was heated under 
reflux for 3 hours. The resulting mixture was concen- 
trated to give a solid residue. This residue was recrystal- 
lized from ethyl acetate to give the title compound as a 
white crystal (highly hygroscopic one) (5.80 g, overall 
yield of two steps: 80%). 
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m.p. (*C~): amorphous (highly hygroscopic). 

1H-NMR (400 MHz, DMSO-d 6 ) 8: 7.60 (1H, m), 7.54 
(2H, m), 7.50 (2H, d, J =8.8), 7.44 (1H, m), 7.42 (2H, m), 
6.60 (2H, d, J=8.8), 4.13 (2H, s), 3.18 (2H, m), 3.08 (2H, 
m), 2.87 (2H, m), 2.71 (3H, s), 1.73 (4H, m). 

PREPARATIVE EXAMPLE 17 


N-(4-Piperidyl)-4-(N-ac«tyl-N-methyUmina)- 
benzen esulfonamide accUte 


10 


AcN 


SO2NH— ^ ^ 


NH.AcOH 


15 


25 


N-(l-Benzyl-4-piperidyl)-4-(N-acetyl-N- 
methy]amino)benzenesulfonamide was prepared as a 
colorless oil from the 4- (N -acet y 1-N-meth y 1 amino)ben - 
zenesulfonyl chloride (20.0 g, 80.8 mmol) and 4-amino- 
1 -benzyl piperidine (18.16 ml, 88.9 mmol) in a similar 20 
manner to that described in Preparative Example 16. 
This oil was dissolved in ethanol (200 ml), followed by 
the addition of glacial acetic acid (10.0 ml). The ob- 
tained mixture was stirred in the presence of 10% pal- 
ladium/carbon (water-containing one, 2.00 g) in a hy- 
drogen atmosphere (1 atm) at 50' C for 5 hours and 
filtered to remove the catalyst. The filtrate was concen- 
trated to precipitate a crystal. The resulting mixture was 
washed with ethyl acetate and filtered to give the title 
compound as a white crystal (29.70 g, overall yield of 30 
two steps: 100%). 

m.p.: 177 to 184 

m-NMR (400 MHz, DMSO-d 6 ) 6: 7.84 (2H, d, 
J=8.8), 7.55 (2H, d, J=8.8), 3.22 (3H, s), 3.11 (1H, m), 
2.90 (2H, m), 2.47 (2H, m), 1.90 (3H, brs), 1.85 (3H, s), 35 
1.57 (2H, m), 1.32 (2H, m). 


ethyl acetate and the organic layer was washed with 
water and a saturated aqueous solution of common salt, 
dried over magnesium sulfate, and concentrated to give 
the title compound in free form as a colorless oil (2.60 
g). This oil was converted into a hydrochloride in ethyl 
acetate -ethanol to give the title compound as a white 
crystal (2.55 g, yield: 74%). 

m.p. (*C): amorphous (hygroscopic). 

'H-NMR (400 MHz, DMSO-d 6 ) 6: 7.55 (2H, d, 
J=8.8), 7.31 (3H, m), 7.22 (2H, m), 6.67 (2H, d, J=8.8), 
3.45-3.00 (6H, m), 2.92 (2H, m), 2.72 (3H, s), 1.75 (4H, 
m). 

PREPARATIVE EXAMPLE 19 


N-{l-[2<6-Methyl-2-pyridyJ)ethy!]-4- P ipc5ridyl}-4- 
(N-meth y]amina)benzenesulf"onxmide 

-J \— SO2NH— / V*^^ 
H 3 \_/ \ / 


PREPARATIVE EXAMPLE 18 


N-[l-(2-Phcny]cthy1)-4-piperidy]]-4-{N-inethyl. 
amino)bcnzenesulfonamide dihydrochloride 


40 


HN SOjNH 
CH 3 \s=a=/ 



.2HC1 


45 


The N-(4-piperidyl)-4-(N-acetyl-N methylamino)ben- 
zenesulfonamide acetate (3.71 g, 10.6 mmol) prepared in 50 
Preparative Example 17 was dissolved in a suspension 
of sodium hydrogencarbonate (2.52 g) and potassium 
iodide (3.32 g) in dimethylformamide (50 ml), followed 
by the addition of 2-bromoethylbenzene (1.49 ml, 11.0 
mmol). The obtained mixture was stirred at 70" C. for 3 55 
hours, followed by the addition of water. The obtained 
mixture was extracted with ethyl acetate. The organic 
layer was washed with water and a saturated aqueous 
solution of common salt, dried over magnesium sulfate, 
and concentrated to give N-[l-(2-phenylethyl)-4- 60 
piperidyl]-4-(N-ace1yl-N-methylammo)benzenesulfona- 
mide as a colorless oil (3.19 g, yield: 77%). 

This oil was dissolved in IN aqueous sodium hydrox- 
ide (50 ml). The obtained solution was heated under 
reflux for 2 hours and acidified with IN aqueous hydro- 65 
chloric acid. The pH of the solution was adjusted to 
about 8 with an aqueous solution of sodium hydrogen- 
carbonate. The resulting mixture was extracted with 


HN 


CH3 


CH3 


The N-(4-piperidyl)-4-(N-acetyl«N methylamino)ben- 
zenesulfonamide acetate (3.71 g, 10.0 mmol), 6-methyl- 
2-vinylpyridine (1.43 g, 12.0 mmol) and sodium acetate 
(0.82 g) were dissolved in a mixture comprising metha- 
nol (20 ml) and water (20 ml). The obtained solution 
was heated under reflux for 5 hours, followed by the 
addition of sodium hydroxide (3.20 g). The obtained 
mixture was heated under reflux for additional three 
hours and acidified with 2N aqueous hydrochloric acid. 
The pH of the mixture was adjusted to about 8 with an 
aqueous solution of sodium hydrogencarbonate. The 
resulting mixture was extracted with ethyl acetate. The 
organic layer was washed with water and a saturated 
aqueous solution of common salt, dried over magnesium 
sulfate and concentrated. The obtained oily residue was 
purified by column chromatography (chloroform : 
methanol : aqueous ammonia = 90:9:1) and recrystal- 
lized from ethyl acetate/ether to give the title com- 
pound as a white crystal (2.71 g, overall yield of two 
steps: 70%). 

m.p. (°C): 80 to 84. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6: 7.53 (1H, t, 
J=8.0), 7.49 (2H, d, J«8.8), 7.20 (2H, d, J=7.2), 7.01 
(2H, d, J =8.0), 6.58 (2H, d, J =8.8), 6.47 (1H, brq, 
J —5.2), 2.75 (6H, m), 2.72 (3H, d, J =5.2), 2.52 (2H, t, 
J = 7.2), 1.88 (2H, brt), 1.52 (2H, m), 1.31 (2H, m), 2.40 
(3H, s). 

PREPARATIVE EXAMPLE 20 

N-Mcthyl-4-[4-(2-phcny]cthyJ)homopipcT»zinyl-si]lfonylaniline 



S02N 



HN 

CH 3 


A-suspension of 1 (2 phenylethyl)homopiperazine 
dihydrochloride (7.0 g, 25 mmol) in dichloromethane 
(100 ml) was cooled with ice, followed by the gradual 
addition of a solution of triethylamine (15.0 ml, 108 
mmol) in dichloromethane (50 ml) thereto. The solid 
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4-<N acetyl-N methylamino)benzenesulfonyl chloride 
(6.20 g, 25.0 mmol) prepared in Preparative Example 12 
was added as such to the obtained solution at 0" C, 
followed by the addition of dichloromethane (50 ml). 
The ice bath was taken out to raise the temperature of 5 
the resulting mixture to room temperature. The mixture 
was stirred for one hour and 40 minutes. 

A saturated aqueous solution (100 ml) of sodium hy- 
drogencarbonate was added to the obtained suspension 
to conduct phase separation. The aqueous layer was 10 
further extracted with dichloromethane. The organic 
layers were combined, washed with a saturated aqueous 
solution of common salt, dried over magnesium sulfate, 
and concentrated in a vacuum. The obtained oil (10.4 g) 
was purified by column chromatography [benzene/ IS 
acetone (3:1>-*(1:1)] to give N-acetyl-N-methyl-4-[4-(2- 
phenylethyl)homopiperazinyl]sulfonylaniline as an oil 
(9.9 g, 94%). 

This oil (9.9 g) was dissolved in dioxane (40 ml), 
followed by the addition of 4N hydrochloric acid (100 20 
ml). The obtained mixture was heated under reflux for 
one hour and 15 minutes. 


36 


The obtained solution was cooled by allowing to 
stand and concentrated in a vacuum. The obtained resi- 
due was cooled with ice, followed by the successive 
addition of water (50 ml) and concentrated aqueous 
ammonia (50 ml) in this order. The obtained mixture 
was extracted with dichloromethane. The organic layer 
was washed with a saturated aqueous solution of com- 
mon salt, dried over magnesium sulfate and dried in a 
vacuum. The obtained oil (9.0 g) was purified by col- 
umn chromatography [benzene/acetone (10:1)— *(5:1)] 
to give the title compound as an oil (8.26 g, 93%). 

1H-NMR (400 MHz, CDCb) 6: 7.58 (2H, d, J =8.9), 
7.26 (2H, m), 7.17 (3H, m), 6.58 (2H, d, J=8.9), 4.23 
(1H, brq, J»=5.1), 3.34 (4H, m), 2.88 (3H, d, J=5.1), 2.75 
(4H, m), 2.73 (4H, s), 1.83 (2H, quint, J=6.0). 

PREPARATIVE EXAMPLES 21 TO 58 

Amine derivatives of Preparative Examples 21 to 58 
listed in Table 3 were each prepared in a similar manner 
to that described in one of Preparative Examples 12 to 

20. 


TABLE 3 


HN 

A< 



S0 2 N— R 6 


Prep. 
No. 


R 4 


-N— R 6 

A> 


m.p 

CC.) 


J H-NMR 8 


21 


H 


HCI 


102- 107 (90 MHz. DMSOkJ 6 ) 

7.S2(2H, d, J=9.0), 7.24(1H, m), 6.82(2H, 
d. J — 9.0), 2.84<1H, m), 1.8~0.8(10a m) 


22 


23 


r\_) 

CH 3 \ / 


1 39 - 140 (400 MHz, CDCI3): 

7,56(2H, d, J=~8.8), 6.67(2H, d, J = 8.8), 
4.13(2H, brs), 3.71(IH, brtt, J- 11.8, 3.7), 
2.70(3H, s), 1.72(2H, m), 1.60(1 H, m), 
1.5K2H, m), 1.27(4H, m), 0.99(IH, brqt, 
J- 12.8, 4.0) 

1 19 - 122 (400 MHz, DMSO-d 6 ): 

7.60C2H, d, J=8.8), 7.37(1H, br), 6.9SQH, 
d, J~8.8), 3.05(1 H, m). 1.60(2H, m), 
1.55-1.30(8H, m), 1.22(2H, m) 


24 


25 


CH 3 


CH 3 


~NHCH 3 


CH 3 


CH 3 


U3 -148 


amorphous 

(highly 

hygroscopic) 


(90 MHz, DMSf>d 6 ): 
7.56(2H, br, P2O exchange), 7.S0(2H, d, 
J =8.4), 6.75(2H, d, J -=8.4), 2.72(3H, a), 
2.32(3H, s) 

(90 MHz, DMSO-d 6 ): 
7.54(2H, d. J = 8.4), 6.6S(2H, d, J=8.4), 
6.48(4H. br, D2O exchange), 3.06(4H, br, 
D20-~sharpen m), 3.74<6H, *), 3.70(3H, s) 


.2HC1 


26 


CH 3 


27 


CH 3 



CH 3 


CH 3 


oil 


.HO 


343-147 


(90 MHz, CDCI3): 

7.59(2H, d, J=9.0). 6.55{2H, d, J—9.0), 
4.41(1 H, brq, J -5.0), 3.00(2H, t, J- 6.5), 
2.87(3H, d. J =5.0). 2.30(2H, t, J-6.5), 
2.17(6H, s), 1.59C2H. quint, J-6.5) 

(400 MHz, DMSO-d 6 ): 
7.51(2H, d, J=8.8), 6.68QH, d, J-8.8), 
3.30(1H, m), 2.73(3H, s), 1.53(2H, m). 
1.32(2H, m) 


28 


CH3 


— NH2 


1 66- 167 400 MHz. DMSO-d 6 ): 

7.51(2H, d, J =8.8). 6.91(2H, s), 6.57(2H, 
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TABLE 3-continued 


40 


HN 



Prep. 

No. R« 


S0 2 N~R 6 
I 

R 5 


m.p. 
CC.) 


'H-NMR s 


29 CH 3 


3D CH 3 


31 CH 3 


32 CH 3 


33 CH 3 


34 


CH 3 


35 


CH 3 


36 


CH 3 


37 


CH 3 


— NH-— ^ ^ 

CH3 \1.1n1 f 


130-131 


Ha 


126-127 


— NH 


130-135 


.HC1 



117-119 



161-162 



110-113 


-JO 


196- 201 


-2HC1 


— NH 



99-100 


— NH 
I 



Oil 


N 


CH 3 


d, J=8.8), 6.37(IH, brq, J=5.0), 
Z71(3H. d, J =5.0) 

[400 MHz, CDa 3 -DMSOd6 (™)3 - 1 
8.73(2H, br, s), 7.91(2H. d, J =8.5), 
7.56(2H, d, J =8.5), 2.99(3H, s), 2.99(1H), 
1.67(4H, m), 1.52(1H, brd, J = I2.1), 
!.18(4H, m), 1.10(1H, m) 

(400 MHz, CDCI 3 ): 

7.58(2H, d, J=9.0), 6.57(2H, d, J=9.0), 
4.31(1H, brs), 3.72(IH, tt, J=12.8, 4.3), 
2.87(3H, brs), 2.69(3H, $), 1.72(2H, m), 
1.59(1H, m), 1.52(2H, m), 1.28(4H, m), 
0.99(1H, qt, J=12.8, 3.7) 

(400 MHz, DMSCM 6 : 
7.51<2H, d, J=8.8), 6.68(2H, d, J=8.8), 
3.05(1H, m), 2.73(3H, s), 1.60- 1.50(12H, 
m), 1.25(2H, m) 


(400 MHz, DMSO-de): 
7.65(1H, d, J = 8.7), 7.57(2H, d, J=8.8), 
7.21 ~7.09(4H, m). 6.62(2H, d, J=8.8), 
6.510H. br), 4.56(1H, q like, J=7.8), 
2.79(1H, m), 2.74(3H, d, J=4.2), 2.62(1H, 
m), 2.01(1H, m), 1.60(1H, m) 


(400 MHz, DMSO-dft): 
7.58(1H, d, J=8.1), 7.56(2H. d, J=8.8), 
7.20-7.00(4H, m), 6.62(2H, d, J=8.8), 
6.50(1H P brq, J=4.5), 4.40(1H, m), 
2.74(3H, d, J =4.5), 2.32(2H, m), 1.78(1H, 
nj), 1.56(3H, m) 


(400 MHz, DMSO-d 6 ): 
7.54(2H, d. J=8.8), 7.32(1H, d. J =6.2), 
7.50-6.99(3H, m), 6.95(1H, m), 6.60(2H, 
d, J =8.8), 6.49(1H, brq, J=5.0), 3.20(1H, 
m), 2.83~2.54(3H, m), 1.80(1H, m), 
1.560H, m) 

(400 MHz, DMSO-d*): 
8.78(2H, d, J=5.5), 8.49(1H, t, J-7.9), 
8.30(1 H, br), 7.98(2H, d, J=8.1), 7.90(1H, 
t, J=6.5), 7.52(2H, d, J=8.8), 6.60(2H, 
d, J=8.8), 4.36(2H, s), 2.71(3H, s) 


(400 MHz, DMSOd*): 
8.44(1H, ddd, J=4.8, 1.8, 1.2), 7.67(1H, td, 
J =7.6, 1.8), 7.47(2H, d, J = 8.8), 7.21(2H, 
m), 6.59(2H, d, J =8.8), 6.49(1 H, brq, 
J=4.9), 3.00(2H, q like, J =7.0), 2.80(2H, 
t, J=7.5), 2.71(3H, d, J=4.9) 

(400 MHz, DMSOMd 6 ): 

8.50(1H, brd, J=4.8), 7.61(1H, t, d, J = 8.0, 

1.8), 7.56(2H, d, J =8.8), 7.23(1H, d, 

J = 8.0), 7.13(IH, dd, J=8.0, 4.8), 6.57(2H, 

d, 3=8.8). 4.30GH, brq. J = 5.2), 3.38(2H, 

t, J =7.0), 3.04<2H, t, J =7.0), 2.87(3H. d, 

J = 5.2) 
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TABLE 3-continued 


42 


HN — ¥ \— S0 2 N— R« 


Prep. 
No. 


R 4 


-N— R 6 


m.p. 
(*C.) 


'H-NMR 6 


38 


CH 3 


39 


CH 3 


40 


CH 3 


41 


CH 3 



CH 2 


-NH "'fX^ 


H 


.HC1 


-CD 


H 


.HC1 


N 
.2HO 


170- 172 (400 MHz, DMSCMfc): 

8.32(1 H, brt, 3=8.0), 7.71(1H, d. J=8.0), 
7.650H, Id, J- 8.0), 7.42(2H, d, J =8.8), 
6.57(2H, d, J = 8,6), 3.I3<4H, brs), 
2.72(3H, s), 2.71(3H, d, 3=5.2) 


139 - 143 (400 MHz, DMSO-d^): 

7.49(2H, d, J = 8.8). 6.66<2H, d, J =8.8), 
2.83(1H, m), 2.73(3H, s), 2.08(1H, brs), 
L95(1H, brs), 1.48- 1.12(5H, ra), 
0.95(3H, m) 


amorphous (400 MHz, DMSO-dfi): 

115-130 7.3CK2H, d, 3=8.8), 6.66<2H. d, 3=8.8), 
3.13(1H, m), 2.73(3H, s), 2-0l(2H, brs), 
1.62(2H, m), 1.38(1H, m), 1.14(4H, m), 
0.96(1 H, m) 


1 69 - 176 (400 MHz, DMSO-d 6 ): 

10.46(1H P brs), 7.80(1H, brs), 7.54(2H, d, 
J = 8.8), 6.63(2H, d, 3=8.8), 3.44(1H, 
m), 3.30(1H, m), 3.20~2.95(4H, m), 
2.80(1H, m), 2.06- i.56(5H, m) 


42 


CH 3 


— NH 



109- 1 10 (400 MHz, DMSO-d 6 ): 

8.33(1H, brd, J=4.4), 7.59(2^ d, J =8.8), 
7.49{1H, d, J=7.5), 7.20(2H, m), 6.59(2H, 
d, J =8.8), 6.47(1H, brq, J=4.5), 4.18(1H, 
m), 2.71(3H, d, J =4.5), 2.69(2H, m), 
1.90-1.55(4H, m) 


43 


CH 3 


CH 3 


45 


CH 3 


46 


CH 3 


— NH 



oil 


— NH 



102-103 


N 


NH— ^ ^ N— CH 3 


amorphous 



145-146 


(400 MHz, CDCI 3 ): 
7.67(2H. d, 3=8.9), 7.25(2H, d, J=8.1), 
7.15(2H, d, J = 8.1), 6.59(2H, d, J =8.9), 
4.54(1H, brt, 3*8.9), 4.28(IH, brq, 
3=5.1). 4.07(2H, d, J =5.9), 3.58<2H I s), 
2.89(3H, d, J =5. 1), 2.49(4H, m), 
1.77(4H, m) 

(400 MHz, CDClj): 

7.67(2H, d, J=8.8), 7.22(2H, d, 3=8.1), 

7.14(2H, d, J=8.1), 6.59<2H, d, J-8.8), 

4.54(1H, brt, 3-6.2), 4.30(1H, brq, 

J=5.2), 4,06(2H, d, 3=6.2), 3.41(2H, *), 

2.89(3H, d, J=5.2), 2.33(4H, brs), 

1.55<4 quint, 3=3.5), 1.42(2H, brd, 3=3.1) 

{400 MHz, CDC1 3-DMSCMJ6 (10:1)]: 
7.42(2H, d, J =9.0), 6.38(2H, d, 3«=9.0), 
5.92(2H, brd, 3=7.0), 4.94<1H, brq, 
3=5.0), 2.78(1H, m), 2.64(3H, d, 3-3.0), 
2.48(2H, brd, J=11.7), 2.01(3H, s), 
1.76(2H, brt, 3=11.7), l.S2(2H, brdd, 
J* 11.7, 3.9), 1.30(2H, brqd, 3*11.7, 3.6) 

(400 MHz, DMSOd 6 ): 

7.49(2H, d, 3=8.8), 7.20(1H, brd, J=7), 

6.58(2H, d, J = 8.8), 6.47(1H. brq, 3=4.7), 

2.78(1H, m), 2.7K3H, d, 3=4.7), 

2.62(2H, m), 1.92(2H, m), 1 .80 — 1 .60(3H, 

m), 1.50(2H, m), I.32(2H, m), 0.79(6H, d, 

3=6.4) 
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TABLE 3-continued 


HN 


S0 2 N— R« 


* \=/ R5 


Prep. 

No. R* 


•N— R* 


m.p. 
CC.) 


*H-NMR 8 


47 CH 3 


— NH — / 

\ / 



OCH 3 


OCH3 


123-124 


48 CH 3 — NH 2 

CH— <^ 


CH 3 


49 CH 3 



138-139 


150-152 


50 CH 3 


— NH 



oil 


(400 MHz, DMSO-d 6 ) 
7.49(2H, d, J=8.8), 7.20(1H, d, J=7.1), 
6.80(2H, m), 6.66(1H, d, J = 8.0), 6.58(2H, 
d, J=8.8), 6.47(1H. brq), 3.71(3H, s), 
3.69(3H, s), 2.86~2.70(3H, m), 2.72(3H, d, 
J =3.2). Z57(2H. brt, J=7), 2.39<2H, brt, 
J =7), 1.87(2H, m), t.52(2H, m), 
1.32<2H, m) 

(400 MHz, DMSO-d 6 ): 
7.48(2H, d, J=8.8), 6.B8(2H, s), 6.58(2H, 
d, J=8.6), 6.17(1H, d, J =7.6), 3.60(1H, 
m), 1.13(6H, d, J =6.4) 

(400 MHz, DMSO-d 6 ) 
8.40(1H, bre), 8.37(1H, brd, J=4.7), 
7.61 (1H, d, J=8.0), 7.48(20, d, J = 8.8). 
7.27(1H, dd, J=6.5, 4.7), 7.19(1H, d, 
J=6.5), 6.58(2H, d, J=8.8), 6.47{1H, br), 
2.85-2.64(3H, m), 2.71(3H, d, J =4.9), 
2.67(2H, t, J =7), 2.42(2H, t, J =7), 
1.88(2H, m), 1.52(2H, m), i.31(2H, m) 

(400 MHz, DMSO-d6)r 
7.43(2H, d, J=8.8), 7.36-7.27{3H, m), 
7.21(1H, t like, J=6.6), 6.58(2H, d, 
J=8.8), 6.55(1H, m), 3.72(1H, d, J = 16), 
3.68(1 H, d, J=16), 3.38(1H, m). 3.33(2H, 
s), 3.15(1H, m), 2.98(4H, m), 2.75(1H, m), 
2.71(3H, d, J=4.9), 2.64(1H. m). 
1.77(1H, m), 1.64(2H, m), 1.52(1H, m), 
1.3I(1H, m) 


51 CH 3 



146- 147 (90 MHZ, CDClj): 

7.50(2H, d, J=9.0), 7.21(5H, s). 6.55(2H, 
d, J=9.0), 4.25(1H, brq, J = 5.8), 3.48(2H, 
5). 2.98(4H, m), 2.88(3H, d, J=5.8), 
2.54(4H, m) 


52 CH 3 


uT5 

N 


53 CH 3 



155- 156 (400 MHz, CDa 3 ): 

8.48(2H, d like), 7.56(1H, brd, J=7.8), 
7.52(2H, d, J=8.8), 7.21(1H, dd, J=7.8, 
4.8), 6.59(2H, d, J=8.8), 4.31(1H, brq. 
J=5.2), 3.48(2H, s), 2.99(4H, brs), 
2.88(3H, d, J =5.2), 2.51(4H, t like) 

203- 204 [(400 MHz, CDCI 3 -DMSO-d 6 (7:1)]: 

7.48(2H, d, J =8.9), 7.25(2H, m), 7.16(3H, 
m), 6.61(2H, d, J =8.9), 5.60(IH, brq, 
J =5.0), 2.97(2H, m), 2.96(4H, s), 2.84{3H, 
d, J=5.0), 2.72(2H, m), 2.59(4H, m) 


54 CH 3 



140- 141 (400 MHz, CDC1 3 ): 

7.57(2H, d, J =8.8), 7.28(5H, m), 6.58(2H, 
d, J=8.8), 4.24{1H, brq, J=5.1), 3.60(2H, 
s), 3.34(4H, m), 2.88(3H, d, J=5.1), 
2.66(4H, m), 1.80<2H, quint, J=5.9) 


55 CH 3 



122-123 (400 MHz, CDC1 3 ): 

7.57(2H. d, J=8.9), 6.57(2H, d, J=8.9), 
4.26(1H, brq, J=4.91), 3.31(4H, m), 
2.88(3H, d, J=4.9), 2.63(4H, m), 2.21(2H, 
d, J=7.0), 1.77(2H, quint, J=6), 1.69(4H, 
m), 1.35(1H, ro), 1.6(4H, m), 0.79(2H, m) 


45 
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TABLE 3-continued 


46 


HN 



Prep. 
No. 


R< 


— N— R* 


SO2N— R 6 
R 3 


m.p. 


'H-NMR 6 


56 


CH 3 


CH 3 


CH 3 


.HC1 


37 


CH3 



.no 


CH 3 



120- 128 (400 MHz, DMSO-d 6 ): 

7.49(2H, d, J = 8.8). 7.07(1 H, bs), 
6.61(2H, d, J =8.8), 3.10(1H, m), 2.73 (3H, 
s), 0.96(6H, d, J =7) 


136-140 (400 MHz, DMSO-d*): 

7.42(2H, d, J-8.8), 6.67(2H, d, J=8.8), 
3.61(4H, m), 2.76(4H, m), 2.73(3H, s) 


125-127 (400 MHz, DMSO-d*): 

8.41(2H, d, J -6.1), 7.46(2H, d, J-8.S), 
7.18(1H, t, J-6.8), 7.14(2H, d, J=6.1). 
6.59(2H, d, J = 8.8), 6.50(1, brq, J- 5.0) 


In 


live Examples 21 10 23. known 4-{N-*cetyUmi»o)benzef)e»ulfonyl chloride w** used instead of the * (N icfijl N me^hyk»mu>o)beiii«iM4ulfot»yi chloride 
in Preparative Example 12. 


EXAMPLE 1 
synthesis of Compound 99 

N-(2-Indanyl>4-{N-methyl-N-t(E)-3-(3 > 4- 
diacetoxypheny])-2-propenoyl]amino}- 
benzenesulfonami de 


30 


AcO 
AcO 


O 


35 


CH 3 


S0 2 NH 


-co 


A solution of 3,4-diacetoxycinnamoyl chloride (5.61 
g, 19.9 mmol) in dichioromethane (SO ml) was dropped 
into a solution of the N-(2-indanyl)-4-(methyIamino)- 
benzenesulfonamide (5.00 g, 16.6 mmol) prepared in 
Preparative Example 14 in pyridine (50 ml) at 0" C. The 45 
obtained mixture was stirred at room temperature for 2 
hours, followed by the addition of water. The obtained 
mixture was extracted with ethyl acetate. The organic 
layer was washed with IN aqueous hydrochloric acid 
and a saturated aqueous solution of common salt, dried 50 
over magnesium sulfate, and concentrated to give a 
solid residue. This residue was recrystallized from ethyl 
"acetate/ether/isopropyl ether to give the title com- 
pound as a white crystal (8.90 g, 100%). 

m.p CC): 1 52 ~ 1 53 (iso-Pr 2 0). 55 
•H-NMR (400 MHz, DMSO-d 6 ) S: 8.11 (1H, d, 
J=7.2), 7.91 (2H, d, J=8.8), 7.58 (2H, d, J=8.8), 
7.58-7,42 (3H, m), 7.20 (1H, d, J =8.4), 7.11 (4H, s), 
6.61 (1H, brd, J=15.4), 3.94 (1H, m), 3.38 (3H, s), 2.98 
(2H, dd, J=16.8), 2.75 (2H, dd, J=16.8), 2.26 (3H, s), 60 
2.18 (3H, s). 

Mass m/e (FAB): 549 (MH+), 507, 307, 205, 154 
(base). 


elemental analysis as CaaHsnNaChS 

C 


65 


H 


N 


-continued 


elemental analysis as C29H28N2O7S 



C 

H 

N 

found (%) 63.57 

5.19 

4.87 


40 


EXAMPLE 2 


N-(2-IndanylH-{N-methyl-N-t(E)-3-{3,4- 
dihydroxypheny!>2-propenoyl]amino}benzene- 
sulfonamide 


HO 
HO 


O 

CH 3 


calculated <%) 


63.49 


5.14 


5.11 


The N-(2-indanyl>4-{N-methyl-N-[(E>3-(3,4-dihy- 
droxyphenyl)-2-propenoyI]amino}benzenesulfonamide 
(8.90 g, 16.6 mmol) prepared in Example 1 was sus- 
pended in a mixture comprising methanol (80 ml) and 
tetrahydrofuran (80 ml), followed by the addition of 
concentrated hydrochloric acid (30 ml). The obtained 
mixture was stirred at 60" C. for 20 minutes, followed 
by the addition of water. The obtained mixture was 
extracted with ethyl acetate. The organic layer was 
washed with water and a saturated aqueous solution of 
common salt, dried over magnesium sulfate, and con- 
centrated to give a solid residue. The residue was re- 
crystallized from ether to give the title compound as a 
white crystal (7.17 g, yield: 93%). 

m.p. CC): 201-203 (Et 2 0). 

•H-NMR (90 MHz, DMSO-d 6 ) 6: 9.20, 8.00 (each 1H, 
br, D 2 0 exchange), 7.92 (2H, d, J=8.3Hz), 7.55 (2H, d, 
J=8.4Hz), 7.40 (1H, d, J=15.4Hz), 7.11 (4H, s), 
6.87-6.35 (3H, m), 6.22 (1H, d, J= 15.4Hz), 3.88 (1H, m, 
D 2 0 sharpen), 3.35 (3H, s), 3.15-2.55 (4H, m). 

Mass m/e (FD): 464 (M+). 
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-continued 


elemental analysis as C25H24N2O5S 



elemental analysis as C29H30N4O7S.2HCl.jH2O 


C 

H 

N 

C H 

N 

calculated (%) 64.64 

5.21 

6.03 

5 found (%) 52.78 5.10 

8.15 

found (%) 64.80 

5.37 

5.92 




EXAMPLE 4 


NKl-Benzyl-4-piperidyl)-4-{N-niethyI-N-I(E>3-<4- 

methylsulfony]phenyl>2-propenoyl]amino}- 

benzenesulfonamide 



SQ 2 NH- 



N 



EXAMPLE 3 


N-(2-Indanyl>4-{N-meihyl-N-[(E)-M3,4- 
dig]ycyloxyphenyl)-2-propenoyl]amino}benzene- 
sulfonamide dihydrochloride 


O 


25 


CH 3 


.2HC1 


30 


Dicyclohexylcarbodiimide (DCC, 0.27 g) was added 
to a suspension of the N-(2-indanyl)-4-{N-methyl-N- 
[(E)-3-(3,4-dihydroxyphenyI)-2-propenoyl]amino}ben- 
zenesulfonamide (0.30 g, 0.65 mmol) and N-(tert-butox- 
ycarbonyl)glycine (0.23 g, 1.29 mmol) in ethyl acetate 
(7 ml). The obtained mixture was stirred at room tem- 
perature overnight and filtered. The filtrate was con- 
centrated to give an N-BOC derivative of the title com- 
pound as a white crystal (0.47 g, yield: 92 %). This 
crystal (0.42 g, 0.537 mmol) was dissolved in ethyl ace- 
tate (2.0 ml), followed by the addition of a 1.5N solution 
(2.0 ml) of hydrochloric acid in ethyl acetate. The ob- 
tained mixture was stirred at room temperature for one 
hour. 

The precipitated crystal was recovered by filtration 
to give the title compound as a white crystal (0.32 g, 
yield: 91%). 

m.p. CO): 120-127 (AcOEt). 

1H-NMR (90 MHz, DMSO-d 6 ) 8: 8.73 (6H, br, D 2 0 
exchange), 8.17 (1H, d, J=7.0H2, D2O exchange), 7.92 
(2H, d, J=8.8Hz), 6.91-7.75 (6H, m), 7.11 (4H, s), 6.60 
(1H, d, J= 15.4Hz), 4.19 (4H, m), 3.98 (3H, m), 3.39 (3H, 
s), 3.20-2.56 (4H, m). 

Mass m/e (FAB): 579 (MH ), 522, 465, 410, 282, 225, 
185 (base) 


elemental analysis as C2qH1nN4O7S.2HCl.iH2O 

C H 


N 


calculated (%) 


52.98 


4.70 


8.52 


35 


40 


45 


50 


The 3 (4 methylsulfonyl)cinnamic acid (1.56 g, 6.67 
mmol) prepared in Preparative Example 5 was sus- 
pended in dichloromethane (20 ml), followed by the 
addition of oxalyl chloride (2.01 ml, 23.3 mmol) and 
dimethylformamide (two drops). The obtained mixture 
was stirred at room temperature for one hour and con- 
centrated to give 3 (4-methylsulfonyl)cinnamoyl chlo- 
ride as a white crystal. This chloride was dissolved in 
dichloromethane (25 ml) to obtain a solution. This solu- 
tion was dropped into a solution of the N-(l-benzyl-4- 
piperidyl)-4-(N-methylamino)benzenesulfonamide di- 
hydrochloride (2.62 g, 6.06 mmol) prepared in Prepara- 
tive Example 16 in pyridine (25 ml) at 0* C. The ob- 
tained mixture was stirred at room temperature for 2 
hours, followed by the addition of water. The obtained 
mixture was extracted with ethyl acetate. The organic 
layer was washed with water and a saturated aqueous 
solution of common salt, dried over magnesium sulfate, 
and concentrated to give a solid residue. This residue 
was purified by flash column chromatography (chloro- 
form/methanol/aqueous ammonia = 98:2:0.2) and re- 
crystallized from ethyl acetate/ether to give the title 
compound as a white crystal (2.60 g, yield: 76%). 

m.p. CC): 189-190 (AcOEt-Et 2 0). 

»H-NMR (400 MHz, CDCI3) 5: 7.95 (2H, d, 
J=8.6Hz), 7.88 (2H, d, J=8.4Hz), 7.74 (1H, d, 
J=15.4Hz), 7.50 (2H, d, J=8.4Hz), 7.36 (2H, d, 
J=8.6Hz), 7.27 (5H, m), 6.45 (1H, d, J=15.4Hz), 4.27 
(1H, d, J = 7.7Hz), 3.46 (2H, s), 3.46 (3H, s), 3.27 (1H, 
m), 3.02 (3H, s), 2.75 (1H, brd, J=12.1Hz), 2.05 (2H, t 
like, J=8Hz), 1.80 (2H, m), 1.52 (2H, m). 

Mass m/e (FAB): 568 (MH+), 490, 360, 209, 189, 172 
(base) 


55 


60 


elemental analysis as C29H33N1O5S2 



C 

H 

N 

calculated (%) 61.36 

5.85 

7.40 

found (%) 61.08 

5.98 

7.42 


EXAMPLE 5 


N-lH2-Phenyl«hyl>4-piperidylH-{N-methyI-N- 

[<E)-3-(4-methylsulfonylphenyl)-2-propenoyl]- 

amino}benzenesulfonamide 


49 
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SO 



S0 2 NH 



A solution of 3-<4~mcthy]sulfonyl)cinnamoyl chloride 
[3.10 mmol, prepared from 3-(4-methylsulfonyl)cin- 
namic acid (0.70 g) in a similar manner to that of Exam- 
ple 4] in dichJorome thane (10 ml) was dropped into a 
solution of the N-ll-(2-phenylethyl)-4-piperidyl]-4-(N- 
methylamino)benzenesulfonamide dihydrochloride 
(1.26 g, 2.82 mmol) prepared in Preparative Example 18 
in pyridine (20 ml) at 0° C. The obtained mixture was 
stirred at room temperature for 2 hours, followed by the 
addition of water. The obtained mixture was extracted 
with ethyl acetate. The organic layer was washed with 
water and a saturated aqueous solution of common salt, 
dried over magnesium sulfate, and concentrated to give 
a solid residue. The residue was recrystallized from 


15 


elemental analysis as C^pH^N^O^S? 



C 

H 

N 

calculated (%) 6.194 

6.06 

7.22 

found (%) 61.67 

6.09 

7.05 


20 


EXAMPLES 6 TO 99 

The compounds of Examples 6 to 99 which will be 
described below were each prepared in a similar man- 
ner to that of Example 4 or 5. 

EXAMPLE 6 


N-Methyl-N-[2-<6-inethyl-2-pyridyl)ethyl]-4- 
{N-meihyl-N-l(E)-3-(4-methylsulfonylphenyl>2. 
propenoyl]amino}benzenesulfonamide hydrochloride 



CH 3 


ethyl acetate/ether to give the title compound as a 
white crystal (1.04 g, yield: 63%). 40 

m.p. (*C.): 173-176 (AcOEt-Et 2 0). 

iH-NMR (400 MHz, CDC1 3 ) 8: 7.96 (2H, d, 
J= 8.6Hz), 7.87 (2H, d, J=8.4Hz), 7.74 (1H, d, 
J= 15.6Hz), 7.50 (2H, d, J = 8.4Hz), 7.37 (2H, d, 
J= 8.6Hz), 7.28 (2H,m), 7.17 (3H, m), 6.46 (1H, d, 45 
J= 15.6Hz), 4.68 (1H, d, J=6.0), 3.46 (3H, s), 3.28 (1H, 
m), 3.01 (3H, s), 2.86 (2H, brd, 12.3Hz), 2.75 (2H, m), 
2.56 (2H, m), 2.11 (2H, brt, J = 8Hz), 1.87 (2H, m), 1.55 
(2H, m). 

Mass m/e (FAB): 582 (MH+), 490, 307, 154 (base). . 50 


m.p. (*C): 164-167 (EtOH-AcOEt). 

1H-NMR (90 MHz, DMSO-d 6 ) 6: 8.38 (1H, t, 
J = 7.9Hz), 8.00-7.44 (11H, m), 6.76 (1H, d, 
J=15.4Hz), 3.60-3.20 (4H, m), 3.40 (3H, s), 3.21 (3H, 
s), 2.83 (3H, s), 2.78 (3H, s). 

Mass m/e (FAB): 528 (MH+ base), 314, 209, 170, 149, 
107. 


elemental analysis as C26H?9N^O ? S ? .HCl 



C 

H 

N 

calculated (%) 53.36 

5.36 

7.45 

found (%) 55.26 

5.15 

7.29 


EXAMPLE 7 


(E>N-Methy]-N.{4-[4-(2-phenylethylJhomo- 
piper azin y 1 ] sulfon ylphenyl}-3-(*-inethy]sulfon yl- 
phenyl>2-propenamide 



m.p. CC): 203-207 (EtOH-AcOEt-MeOH). 


51 


5,281,626 


1H-NMR (400 MHz, CDCl 3 -DMSOd 6 (10:1) 8: 7.92 
(2H, d, J=8.4Hz), 7.85 (2H, d, J=8.4Hz), 7.76 (1H, d, 
J=15.5Hz), 7.56 (2H, d, J=8.4Hz), 7.44 (2H, d, 
J=8.4Hz), 7.35-7.23 (5H, m), 6.51 (1H, d, J= 15.5Hz), 


52 


High MASS: as C29H34N4O5S2: calculated (%) 
582.1970 (M+) found (%) 582.1964 


(±)-N-Il-Benzy)-3-hexaniethyleneimino]-4- 

{N-methyl-N-[(E)-3<4-methy1sulfonylphenyl)-2- 

propenoyl]araino}benzene$u3fonaniide 


EXAMPLE 9 


CH3SO2 



so 2 nh 



3.81 OH, m X 3.49 (3H,s). 3.27(6H, m >. 3.06 (3H, s), 2.48 ^^l^S^t^,,, (10 H, 

Mass m/e (FAB): 582 (MH+), 490, 372, 111 (base). 20 ?} , (0 7 / *?l <5 ?» ™)i ^flPSlJ*' J = 15 3Hz >' 3 49 < 2H - s >' 

3.18 (3H, s), 1.80— "1.20 (6H, in). 

____ Mass m/e (FAB): 582 (MH+, base), 232, 203, 188. 

elemental analysis as C^H«NiO^S 7 .HCI High MASS: as C30H35N3O5S2: calculated (%) 
C H N 582.2097 (MH+) . found (%) 582.2102. 

5 EXAMPLE 10 


calculated (%) 
found (%) 


58.28 
58.20 


5.87 
5.67 


6.80 
6.71 


N-[ 1 -(2-Methylpropyl)-4.piperidyl>4-{N-mcthyl-N- 

(E)-3-(4-methylsulfonylphenyl)-2-propeiioyl]- 

amino}benzenesuIfonamide 


CH3SO2 



/ \ 

SO2NH— f N 


> 


EXAMPLE 8 


40 


m.p. CO: 147-148 (AcOEt-Et 2 0) 
1R-NMR (400 MHz, CDCI3) 8: 7.96 (2H, d, 
J = 8.6Hz), 7.87 (2H, d, J=8.4Hz), 7.74 (1H, d, 


(=t )-N-[ 1 -<2-Pyridylm«hyI>3-hexamethyleneimtno]- 
4-{N-methyl-N-[(E)-3-(4-raethylsulfonylphenyl)-2- 
propenoy 1 ]ami no}benzen esulfon amide dih ydro- 
chloride 


CH3SO2 



SQ 2 NH 



N — ' 


.2HC1 


m.p. CC): 145-148 (Et 2 0-AcOEt). 

•H-NMR (400 MHz, DMSO-d6 8 (free form): 7.87 60 
(2H, d, J=8.4Hz), 7.85 (2H, d, J=8.8Hz), 7.73 (1H, d, 
J= 15.6Hz), 7.51 (2H, d, J = 8.2Hz), 7.37-7.21 (6H, m), 
6.44 (1H, d, J= 15.6Hz), 3.87 (1H, d, J= 13.2Hz), 3.51 
(1H, dd, J= 14.2, 3.9Hz), 3.44 (3H, s), 3.35 (1H, m), 3.28 
(1H, m), 3.07 (1H, dd, J= 14.2, 7.6Hz), 3.02 (3H, s), 2.92 65 
(1H, m), 2.00- 1.60 (4H, m), 1.47 (2H, m). 

Mass m/e (FAB): 582 (MH ), 475, 374, 203, 106 
(base). 


J= 15.6Hz), 7.50 (2H, d, J=8.4Hz), 7.37 (2H, d, 
J=8.6Hz), 6.45 (1H, d, J=15.6Hz), 4.82 (1H, br), 3.46 
(3H, s), 3.27 (1H, m), 3.02 (3H, s), 2.78 (1H, brd, 
J=12.3Hz), 2.09 (2H, d, J=6.0Hz), 2.04 (2H, brt, 
J=8Hz), 1.90-1.64 (3H, m), 1.60 (2H, m) 

Mass m/e (FAB): 582 (MH+), 490, 324, 209, 140 
(base), 112 


elemental analysis as C26H3SN3O5S2 0-*HzO 

C H 


N 


calculated (%) 


57.73 


6.67 


7.77 


1 
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-continued 

elemental analysis 

as C2*H«N 3 O 5 S7.0.4H 2 O 




C H 

N 


found (%) 

57.50 6.39 

7.54 

5 


54 

•continued 


J^y^^N—Q--S02NH— (CH2) 5 N(CH 3 )2 


EXAMPLE 11 


CH3SO2 CH 3 HO 

m.p. ( # C): 201-204 (MeOH) 


N-{1-Methyl-4.piperidyl)-4-{N.methyl.NH(E>3- 

(4>inelhyltiilfonylpbenyI>»2-pTopenoyl]arnino}- 

benzenesulfoaamide 


— — - — ^ ^ aa ^ a =«a*- — ^ — " ' — ^— SO2NH — ^ ^K— CH 3 


m.p. CC): 122-125 (AcOEt). 

1H-NMR (90 MHz, CDCI3) 6: 7.96 (2H, d, J = 8.6Hz), 
7.88 (2H, d, J=8.6Hz), 7.74 (1H, d, J=15.8Hz), 7.49 
(2H, d, J=8.6Hz), 7.37 (2H, d, J = 8.6Hz), 6.44 (1H, d, 
J= 15.8Hz), 3.47 (3H, s), 3.3 (1H, m), 3.03 (3H, s), 2.7 25 
(2H, m), 2.24 (3H, s), 2.1-1.4 (6H, m) . 

Mass m/e (FAB): 492 (MH., base), 315, 282, 209, 170 


»H NMR (400 MHz, DMSO-d 6 ) &• 7.94 (1H, t, 
J » 6.0Hz), 7.88 (2H, d, J=7.7Hz), 7.86 (2H, d, 
J=8.4Hz), 7.78 (2H, d, J==7.7Hz), 7.62 (1H, d, 
J=15.6Hz), 7.56 (2H, d, J=8.4Hz), 6.76 (1H, brd, 
J= 15.6Hz), 3.38 (3H, s), 3.36 (3H, s), 3.01 (2H, dd, 
J =7.0, 6.0Hz), 2.86 (2H, q, J = 6.0Hz), 1.82 (2H, quint, 
J=7.7Hz). 

Mass m/e (FAB): 480 (MH , base), 259, 209, 167, 149 


elemental analysis as 

CzjH„N a O S S 2 




C 

H 

N 

calculated (%) 56.19 

5.95 

8.55 

found (%) 

56.13 

6.11 

6.17 


30 


35 


elemental analysis as C22H29N3O5S2HCI 



C 

H 

N 

calculated (%) 51.20 

5.B6 

8.14 

found (9£) 50.86 

5.86 

7.99 


EXAMPLE 12 


N-<3-Quinuclidyl>4.{N'roethyl-N-[(E>-3-{4-methyl- 

suironylphenyl)-2-propenoyl}amino}benzene- 

sulfonamide 


CH3SO2 



SO2NH 


\ — N 


m.p. CC): 221-222 (Et OH -MeOH). 50 
l H-NMR (90 MHz, DMSO-d 6 ) 6: 8.46 (1H, d, 
J = 6.5Hz, D2O exchange), 8.00 - 7.40 (9H, m), 6.73 
(1H, d, J= 15.4Hz), 3.39 (3H, s), 3.21 (3H, s), 3.80-2.80 
(8H, m), 2.10-1.50 (4H, m). 

Mass m/e (FAB): 504 (MH+), 277, 185 (base), 125 55 


elemental analysis as C24H29N3O5S2-2.5H2O 


C 

H 

N 

calculated (%) 52.53 

6.24 

7.66 

found {%) 52.18 

5.57 

7.34 


EXAMPLE 13 

N-[3^ l N-Dimethylamino)propyl]-4-{N-methyl-N- 
[(E>3-(4-methylsu]fonylphenyl)-2-propenoyl]- 
anuno}benzene$ulfonamide hydrochloride 


60 


EXAMPLE 14 


N-CycIoheptyl-*.{N.methyI.N-I(E>3^4.raethyI- 
sulfonylphenyl)-2-propenoyl]amino}ben2ene- 
sulfonamide 


O 
II 


CH3SO2 


CH 3 


m.p. ("C): 146- 148 (MeOH). 

'H-NMR (90 MHz, CDCI3) $:7.94(1H, d, J=8.8Hz), 
7.87 (2H, d, J=8.4Hz), 7.74 (1H, d, J= 15.4Hz), 7.49 
65 (2H, d, J = 8.4Hz), 7.36 (2H, d, J=8.8Hz), 6.43 (1H, d, 
J= 15.4Hz), 4.59 (1H, d, J=8.4Hz), 3.46 (3H,s), 3.46 
(1H, m), 3.03 (3H, s), 2.00-1.30 (12H, m). 

Mass m/e (FD): 490 (M+) 


5,281,626 

55 56 


elemental analysis as C24H30N2O5S2 



C 

H 

N 

calculated (%) 58.75 

6.16 

5.71 

found (%) 58.51 

6.15 

5.60 


EXAMPLE 15 


J=8.4Hz), 7.75 (IH, d, J=15,6Hz), 7.51 (2H, d, 
J=8.4Hz), 7.38 (2H, d, J=8.6Hz), 7.09 (2H, d, 
J=6.0Hz), 6.47 (IH, d, J:=15.6Hz), 5.05 (IH, t, 
J=7Hz), 3.46 (3H, s), 3.05 <2H, m), 2.69 (2H, t, 
J-7.7Hz), 1.89 (2H, quint, J=7.7Hz). 
Mass m/e (FAB): 

High MASS: as C25H27N3O5S2: calculated (%) 
514.1470 (MH+) found (%) 514.1471 


N<2K6-methyl-2-pyrjdyJ)ethyl]-4-{N-iiiethyl-N-[{E)-3-(4-nicthylsulfonylphenyl>2- 
propenoyl]amino>bcnzenesulfonamide hydrochloride 


CH3SO2 



•SO2NH— v / BCSB \ 

Hi 

HC1 CH 3 


m.p. (°C.)r 169-175 (AcOEt). 


EXAMPLE 17 


N-Methyl-N-[2-(2-pyridyl)ethyl]^{N-methyI-N-{(p>3-<4-methylsulfonyIphCTyl)- 
2-propenoyl]amino>benzenesuironamide hydrochloride 


CH3SO2 



.HCJ 


1H-NMR (400 MHz, CMSO-d 6 ) 8: 7.94 (2H t d, 
J*=8.6Hz), 7.83 (2H, d, J=8.2Hz), 7.72 (IH, d, 
J=15.6Hz), 7.48 (3H, m), 7.34 (2H, d, J=8.6Hz), 7.00 
(IH, d, J=7.5Hz), 6.90 (1H, d, J=7.7Hz), 6.60 (IH, brt), 
6.43 (IH, d, J = 15.6Hz), 3.44 (3H, s), 3.42 (2H, m), 2.94 
(2H, t, J = 6.0Hz), 2.48 (3H, s), 3.02 (3H, s). 

Mass m/e (FAB): 514 (MH+, base), 498, 304. 


35 


EXAMPLE 16 


40 


elemental analysis as C25H27N3O5S2 O.2H2O 



C H 

N 


calculated (%) 54.23 5.17 
found (%) 54.07 5.03 

7.59 
7.42 

45 


m.p (°C): 153-159 (AcOEt). 

»H-NMR (400 MHz, DMSO-d 6 ) 8: 8.79 (IH, d, 
J=8Hz), 8.46 (IH, t, J=8Hz), 7.97 (IH, d, J=8Hz), 
7.85 (3H, m), 7.76 (4H, m), 7.60 (IH, d, J= T5.6Hz), 7.55 
(2H, dd, J=8.2Hz), 6.74 (IH, d, J= 15.6Hz), 3.46 (2H, d, 
J=6Hz), 3.38 (3H, s), 3.30 (2H, t, J=6Hz), 3.18 (3H, s), 
2.79 (3H, s) 

Mass m/e (FAB): 

514 (MH+, base), 378, 314, 209, 170. 


elemental analysis as C25H27N3OSS2-HCI O.IH2O 

C H 


calculated (%) 
found (%) 


54.40 
51.17 


5.33 
5.01 


7.61 
7.38 


N-[3-(4-Pyridyl)propyl]^-{N-methyl-N-l(E>3-{4.methylsulfonylphenyl)-2- 
propenoy]}airiino}benzenesiilfonamide 


CH3SO2 



SO2NH' 



m.p. ("C.)= amorphous (CH2Q2). 
'H-NMR (400 MHz, CDC1 3 ) 8: 8.48 (2H, d, 
J=6.0Hz), 7.93 (2H, d, J=8.6Hz), 7.87 (2H, d, 


EXAMPLE 18 


N-[2-(2-Pyridyl)ethyl]-4-{N-methyl-N-[(E)-3-<+-methylsulfonylphenyl)-2- 
propenoyl]amino}benzenesulfonaniide 


57 


CH 3 S0 2 



5,281,626 
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SO2NH— v nrv 


58 


m.p. (*C): 143~144(Et 2 0-EtOH). 

JH-NMR (90 MHz, DMSO-d 6 ) B: 8.43 (1H, d like, 
J=6.0Hz), 7.96-7.40 (10H, m), 7.17 <1H, d like, 
J=7.5Hz), 6.71 (1H, d, J=15.4Hz), 3.39 (3H, s), 3.19 
(3H, s), 3.30-3.00 <2H, m), 2.85 (1H, t like, J*=6.6Hz). 

Mass m/e (FD): 499 (M+). 


15 


elemental analysis as C22H23N3O5S2 HC1 



C 

H 

N 

calculated (%) 32.92 

4.63 

8.05 

found (%) 52.85 

4.57 

7.70 


elemental analysis as CaiH^NjaO^SfrO.SHaO 


EXAMPLE 20 


(E>N-Methyl-N-[4-<4H:yc1ohexylmethyl-l- 
homopiperazinyl)su]fonyIphenyl]-M4-methyl- 
su]fonyIphenyl)-2-propcnaniide hydrochloride 


CH3SO2 



SQ 2 N 



.HC1 


H 


calculated (%) 

found (%) 


56.67 
56.67 


5.15 
4.93 


EXAMPLE 19 


N 


8.26 
8.17 


35 


m.p. <-C): 212-216 (AcOEt-MeOH-EtOH) 
iH-NMR (400 MHz, CDCb) S: 11.95 (1H, brs), 7.91 
<2H, d, J = 8.2Hz), 7.82 (2H, d, J=8.2Hz), 7.75 (1H, d, 
J= 15.5Hz), 7.54 (2H, d, J=8.2Hz), 7.41 (2H, d, 
J=8.2Hz), 6.48 (1H, d, J=15.5Hz), 3.95-3.55 (5H, m), 
3.48 (3H, s), 3.30-2.85 (6H, m), 3.05 (3H, s), 2.20 (1H, 


N-<2-Pyridylmelhyl)-4-{N-inethyl-N-[(E)-3-<4-niethylsulfony!phenyl>2- 
propenoyl]amino}ben2enesulfonamide hydrochloride 


CH 3 S0 2 



SO2NH 



-HC1 


m.p. (*C): 125-128 (CH 2 Cl 2 -EtOH-MeOH). 

'H-NMR (90 MHz, DMSOkJ 6 ) 8: 8.78 (1H, d U 2 0 
exchange), 8.68 (1H, d, J=5.0Hz), 8.34 (1H, t, 
J=8.0Hz), 8.00-7.45 (UH, m), 6.74 (1H, d, J«15.8Hz), 
4.45 (2H, s), 3.39 (3H, s), 3.20 (3H, s). 

Mass m/e (FAB): 486 (MH+), 314, 278, 209, 170, 131, 
107 (base). 


55 


m), 2 05-1.65 (6H, m), 1.35- 1.00 (5H, m). 

Mass m/e (FAB): 574 (MH+), 394, 364, 195 (base). 


60 


elemental analysts as CMHa^NaOjSj-Ha.OJHjO 


C H 

N 

calculated (%) 56.58 6.65 
found (%) 56.60 6.48 

6.83 
6.69 


EXAMPLE 21 


rE>N-Methy]-N-[4K4-benzyl-l-homopipcTaxtnyl}- 
sulfonylphe»yl)-3-{4-methylsu]fonylphenyl)-2- 
propenamide hydrochloride 


59 


5,281,626 
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60 


CH3SO2 



S02N 



m.p (*C): 196-199 (AcOEt) 

IH-NMR (400 MHz, CE>Cl 3 -DMSO-d 6 ) 5: 11. 95 (1H, 
brs), 7.91 (2H, d, J=8.4Hz), 7.82 (2H, d, J=8.9Hz), 7.73 
(1H, d, J=15.6Hz), 7.70 (2H, m), 7.58 (2H, d, 
J=8.9Hz), 7.45 (2H, d, J=8.4Hz), 7.45 (3H, m), 6.54 
(1H, d, J= 15.6Hz), 4.38 (1H, m), 4.28 (1H, m), 3.91 (1H, 
m), 3.73 (1H, m), 3.57 (2H, m), 3.48 (3H, s), 3.33-3.11 
(3H, m), 3.08 (3H, s), 2.75 (IH, m), 2.17 (1H, m). 

Mass m/e (FAB): 568 (MH+), 359, 315, 209, 189 
(base) 


15 


Mass m/e (FAB): 568 (MH+), 476, 209, 136 (base), 
elemental analysis as C29H33N3O5S2. 


20 


elemental analysis as 13^0582 



C 

H 

N 

calculated <%) 61.35 

5.86 

7.40 

found (%) 61.36 

5.87 

7.21 


EXAMPLE 23 


(E)-N-Methyl-N-{4-[4-(3-pyridylm(rthyl)pipCTa2iiiylJsulfonyIpheny]}-3-(4-methyl- 
sulfonytphenyl)-2-propenamide 



m.p. ( B C): 194-196 (CH 2 Cl 2 -EtOH isoPr 2 0). 

elemental analysis as CoH^Ni O^.HCl 5 H-NMR (400 MHz, CDCI3) 6: 8.50 (2H, s), 7.88 (2H, 

c h N d, J=8.2Hz), 7.82 (2H, d, J=8.4Hz), 7.73 (1H, d, 

calculated^) 57.65 5.67 6.96 ^ J=15.4Hz), 7.56 (1H, brd, J=7.7Hz), 7.51 (2H, d, 

found (%) 57.36 5.77 6.61 w J-8.2Hz), 7.39 (2H, d, J=8.4Hz), 7.23 (1H, dd, J-7.7, 

4.8Hz), 6.45 (1H, d, J= 15.4Hz), 3.53 (2H, s), 3.46 (3H, 
s), 3.09 (4H, brs), 3.02 (3H, s), 2.57 (4H, t, J=4.6Hz). 
EXAMPLE 22 Mass m/e (FAB): 555 (MH+), 347, 209, 176 (base). 


(E>N-Methyl-N-{4-{4-(2-phenylethyl)pipera2inyl]- 

5ulfonylphenyl}-3<4-methyIsu!fonylphenyl>2- 

propenamide 



m.p. (*C): 193 -194 (AcOEt) 

l H-NMR (400 MHz, CDCI 3 ) 6: 7.90 (2H, d, 

J = 8.3Hz), 7.86 (2H, d, J = 8.6Hz), 7.77 (1H, d, elemental analysis as C^H^N^S;. 

J= 15.6Hz), 7.54 (2H, d, J=8.3Hz), 7.42 (2H, d, _E £ 2L- 

J=8.6Hz), 7.28 (2H, m), 7.21 (1H, d, J=6.2Hz), 7.17 60 calculated (%) 58 46 5.45 10.10 

(2H, d, J«6.8Hz), 6.48 (1H, d, J= 15.6Hz), 3.48 (1H, s), found < % > 5817 " 7 2£5. 

3.14 (3H, s), 3.04 (3H, s), 2.77 (2H, m), 2.66 (4H, m). 

EXAMPLE 24 


(E)-N'inethyI-N-t4-(4-benzylpiperaanyl)sulfonylphenyl]-3-{4-methyl- 
sulfonylphenyl>-2-propenamide hydrochloride 


61 


ch 3 so2 


5,281,626 
-continued 


62 



-HCl 


m.p. CO: 194-196 (CH 2 C1 2 ). 

1H-NMR (400 MHz, DMSO-d 6 ) 6= 7.89 (4H, s), 7.80 
(2H, d, J=7.2Hz), 7.65 <1H, d, J = 15.6Hz), 7.63 (2H, d, 
J=7.2Hz), 7.60 (2H, m), 7.43 (3H, m), 6.76 (IH, brd, 
J« 15,6Hz), 4.30 <2H, brs), 3.74 (2H, brs), 3.39 (3H, s), 
3.3 (4H), 3.19 (3H, s), 2.95 (2H, brs). 

Mass m/e (FAB): 554 (MH.), 346, 259, 207, 149, 115 
(base). 


15 


elemental analysis as C24H27N3O3S 



C 

H 

N 

calculated (%> 65.88 

6.22 

9.60 

found (%) 65.83 

6.17 

9.41 


EXAMPLE 26 


N-< I -Benzy 1-4-piperidy l)^{N-tnethy}-N.[<B)-M4-cyanophen y])-2-propenoy 1 ]- 
amino} bcnzenesulfonamide hydrochloride 


NC 



elemental analysis as C2gH^iNaOsS2.HC1.0.5HiO 

C H 


N 


calculated (%) 
found (%) 


56.13 
55.85 


5.55 
5.48 


7.01 
6.99 


EXAMPLE 25 


N-Cyctoheptyl-4-{N-m*hyl-N-I(E)-3<4-cyano- 
phenyl >-2-propenoyl]amino}benzenesulfonamide 


35 


.HCl 

m.p. CC): 180-183 (AcOEt) 

'H-NMR (90 MHz, DMSO-de) 6: 8.12 (1H, d, 
J = 7.0Hz, D 2 0 exchange), 8.00-7.32 (14H, m), 6.67 
(1H, d, J= 15.9Hz), 4.20 (2H, m, D2O exchange), 3.40 
(3H, s), 3.60-2.60 (5H, m), 2.20-1.60 (4H, m). 

Mass m/e (FD): 


40 


45 


elemental analysts as C^H^flN^OjS.HCl.O^HiO 


C H 

N 

calculated (%) 61.79 5.75 
found <%) 61.84 5.59 

9.93 
9.95 


EXAMPLE 27 


NK2-Indanyl)^{N-methyl-N-[(E>H4^1-iiiiida 



m.p. CO: 213-215 (AcOEt). 


m.p. CO: 170-171 (Et 2 0-AcOEt). 'H-NMR (90 MHz, DMSO-d 6 ) 6: 8.25 (IH, s), 8.20 

'H-NMR (90 MHz, CDCI3) 8: 8.00 - 7.40 (10H. m), (1H, d, J=*7.5Hz, D z O exchange), 8.04 (2H, d, 

6.63 (1H, d, J= 15.8Hz), 3.40 (3H, s), 3.20 (1H, m), 65 J=9.2Hz), 7.80 — 7.40 (3H, m), 7.61 (4H, s), 7.09 (4H, s), 

1.80-1.00 (12H, m). 6.60 (1H, d, J=15.4Hz), 3.92 (IH, m), 3.40 (3H, s), 

Mass m/e (FAB): 438 (MH+, base), 342, 262, 156, 3.20- 2.57 (4H, m). 

136. Mass m/e (FD) 498 (M+). 


63 
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elemental analysis as C2iH2&N4ChS 

C 


H 


N 


calculated (%) 67.45 5.26 11.24 

found (%) 67.19 5.20 11.17 


6.52 (1H, d, J= 15.4Hz), 3.37 (3H, s), 3.16 (1H, m), 
1.88-1.05 (12H, m). 

Mass m/e (FAB): 479 (MH+, base), 383, 303, 197, 
170, 144. 


EXAMPLE 28 


elemental analysis as C^HyiNaO^S 

C 


N-[Hl,2,3ATeti^ydro)naphthyI]^{N-methyl.N.[(E)-3K4-(l-imida2olyl> 
phenyl)-2-propenoy 1 ]un ino}ben zenesul fonamide 


SO2NH 



m.p. CC): 221-222 (AcOEt) 

'H-NMR (90 MHz, DMSO-d 6 ) 6: 8.28 (1H, s), 8.16 
(1H, d, J=7.9Hz), 7.96 (2H, d, J=8.3Hz), 7.79 7.43 (4H, 
m), 7.61 (4H, s), 7.08 (4H, s), 7.08 (1H, s), 6.55 (1H, d, 


calculated (%) 


65.25 


6.32 



found (%) 


65.13 


6.45 


EXAMPLE 30 


N 


n.7i 


11.54 


N^ycloocty]^{N-methyl-N-[(E)-3-(4-Cl-iniida2olyl)phenyl]-2-propenoyl]- 
amino}benzenesu]fonamide 



J= 15.8Hz), 4.43 (1H, m), 3.39 (3H, s), 2.65 (2H, m), 1.65 m.p. ( C C): 173-174 (AcOEt-Et 2 0). 

(4H, m). 'H-NMR (90 MHz, DMSO-d 6 ) 6: 8.29 (1H, brs), 7.87 

Mass m/e (FD): 512 (M+) - (2H,^, J=8.4Hz), 7.83-7.40 (11H, m), 7.11 (1H, brs), 

40 6.52 (1H, d, J = 15.4Hz), 3.37 (3H, s), 3.16 (1H, m), 
— 1.88 - 1.05 (12H, m). 

Mass m/e (FAB): 479 (MH+, base), 383, 303, 197i 
_ 170, 144. 


elemental analysis as CagH^g^O^S.O.lHiQ 

C H 


N 


calculated {%) 
found (%) 


67.71 
67.95 


5.52 
5.42 


10.89 
10.81 


45 


EXAMPLE 29 


elemental analysis as CasHiffrkOiS 

C 


N-Cycloheptyl-4-{N-methyl-N-I(E)-3-{4-(l-imidazQlyl)phenylI-2-pK»penoylI- 
amino}benzenesul fonamide 



H 


calculated {%) 


65.25 


6.32 


SOiNH— ^ ^^ ^ 


N 


11.71 


m.p. CC): 173-174 (AcOEt-Et 2 0) 
1H-NMR (90 MHz, DMSO-dg) 3: 8.29 (1H, brs), 7.87 
(2H, d, J*=8.4Hz), 7.83-7.40 (11H, m), 7.11 (1H, brs), 


found <%) 


65.13 


6.45 


EXAMPLE 31 


11.54 


(±>N-(exo-2-Norbornyl)-4-{N-methyl-N-[(E>3-(4-(l-imidaiolyl)phenyl]-2- 
propenoyl]amino}benzenesulfonamide 


65 


5,281,626 
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m.p (*C): 187-388 (AcOEt-E,20) 

1H-NMR (90 MHz, DMSO-d 6 ) 8: 8.28 (1H, s), 7.86 
(2H, d, J=8.8Hz), 7.74 (1H, s), 7.69-7.40 (4H, m), 7.61 
(4H, s), 7.10 (1H, s), 6.53 (1H, d, J= 15.8Hz), 3.37 (1H, 
s), 3.00 (1H, m), 2.20- 1.90 (2H, m), 1.64-0.80 (8H, m). 

Mass m/e (FD): 477 <MH+). 


15 


clement*! analysis as C2sH2*Nn0 5 S 



C 

H 

N 

calculated (%) 62.88 

4.86 

g.80 

found (%) 62.75 

4.9 1 

8.52 


elemental analysis as 

Ci*H2«N4O 3 S.0.7H2O 



C H 

N 

calculated (%) 63.83 6.06 

11.45 

found (%) 

63.83 5.77 

11.46 


20 


EXAMPLE 34 


N-Cyclohexyl-N-methyl-4-{N-{(E>-3-(4-nitrophenyl>-2- 
propenoyl]amino}ben2ene»uifonamide 


EXAMPLE 32 


<i>N^endc^2-Norbcm»yl)^{N-methyl-N-[(E)-3K4<l.iinidazolyl)phenyl]-2- 
propenoyl]amino}bcnzenesulfonamide hydrochloride 



SO2NH " 


.HC1 


m.p. CC): 191-195 (AcOEt-EtOH). 

l H-NMR (90 MHz, DMSO-de) 8: 9.71 (1H, s), 8.27 
(1H, s), 8.00 - 7.40 (11H, m), 6.61 (1H, d, J=15.8Hz), 
3.38 (1H, s), 2.03 (2H, m), 2.00-0.70 (8H, m). 

Mass m/e (FAB): 477 (MH+, base), 303, 197, 144, 40 
115. 



SO2N 


H 3 \ / 


elemental analysis as C26H28N4O3S.HCI.O. 

IH2O 



C 

H 

N 

45 

calculated (%) 63.83 

6.06 

11.45 


found (%) 63.83 

5.77 

11.46 



CH 3 


m.p. CC): 247-250 (AcOEt) 

lH-NMR (90 MHz, DMSO-d 6 ) 6: 10.70 (1H, s), 8.30 
(2H, d, J = 8.8Hz), 7.91 (2H, d, J=8.8Hz), 7.91 (2H, d, 
J=8.8Hz), 7.76 (2H, d, J^8.8Hz), 7.75 (1H, d, 
J=15.8Hz), 7.00 (1H, d, J=15.8Hz) t 3.6 (1H, m), 2.67 
(3H, s), 1.8-1.0 (10H, m). 

Mass m/e (FD): 443 (MH+). 

elemental analysis as C22H25N3O5S.O.25H2O 


EXAMPLE 33 


50 


N^2-IndanylH-{N-melhyl-N-[<E>-3-<4-iurrophenyl> 
2-propeiK>yl]ammo}ben2enesidfonamkic 

O 


elemental analysis as 

C22H 5 ^NiO5S.0.23H 3 O 



C 

H 

N 

calculated (%) 58.97 

5.74 

9.38 

found (%) 

59.11 

5.75 

9.19 


55 


EXAMPLE 35 


N<:yclohexyl^{N-[(E>3<4-nitrophenyl>2-propeiK>yllamino}- 
benzenesulfonamide 


60 


SO2NH— ^ ^ 


m.p. CC): 241-242 (AcOEt-iso-Pr 2 0). 
'H-NMR (90 MHz, DMSO-d 6 ) 8: 8.14 (2H, d, 
J=8.8Hz), 8.1 (1H), 7.93 (2H, d, J=8.8Hz), 7.76 (2H, d, 
J=8.8Hz), 7.66 (1H, d, J=15.6Hz), 7.58 (2H, d, 

J=8.8Hz), 7.10 (4H, s), 6.76 (1H, d, J=15.6Hz), 3.99 o 2 N* 
(1H, m), 3.41 (3H, s), 2.99 (2H, dd, J = 15.8, 7.5Hz), 2.70 65 

(2H, dd, J = 15.8, 7.5Hz) . m.p. ("C): 261 -262 (AcOEt-H 2 0). 

Mass m/e (FD): 477 (MH+). J H-NMR (90 MHz, DMSO-d 6 ) 8: 10.63 (1H, brs), 

elemental analysis as C25H23N3O5S 8.26 (2H, d, J= 8.8Hz), 7.86 (2H, d, J = 8.8Hz), 7.72 (2H, 


o 

XrM> 


5,281,626 
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d, J=8.8Hz), 7.71 (1H, d, J= 16.2Hz), 7.49 (1H, d, 
J = 7.9Hz, D 2 0 exchange), 6.98 (1H, d, J= 16.2Hz), 2.90 
(1H, m), 1.8-1.0 (10H, m). 
Mass m/e (FD): 429 (MH+). 


68 

-continued 
o 


0 2 N 


N 
CH 3 


S0 2 NH 



elemental analysis as C21H23N3OSS 



C 

H 

N 

calculated <%) 38.73 

5.40 

9.78 

found (%) 58.45 

5.45 

9.49 


EXAMPLE 36 


N-Cyclohcxyl-4-{N-niethyl-N-l(E)-3-(4-nitrophcnyl)-2- 
propenoyl]ammo}benzenesuifonamide 


m.p. <°C): 187-188 (AcOEt-iso-Pr 2 0). 
IH-NMR (90 MHz, DMSO-d 6 ) 8: 8.19 (2H, d, 
10 Jr=8.6Hz), 7.96 (2H, d, J=8.6Hz), 7.75 (1H, d, 
J= 15.4Hz), 7.46 (2H, d, J=8.6Hz), 7.37 (2H, d, 
J = 8.6Hz), 6.44 (1H, d, J=15.4Hz), 4.51 (1H, brd, 
J=7.9Hz), 3.47 (3H, s), 3.4 (1H, m), 2,0-1.2 (12H, m). 
15 Mass m/e (FD): 457 (MH+). 


o 2 N 



SO2NH 


20 


elemental analysis as C23H27N3O5S 



C 

H 

N 

calculated (%) 60.38 

5.95 

9.18 

found (%) 60.33 

5.96 

9.02 


l H-NMR (90 MHz, DMSO-d 6 ) 6: 8.17 (2H, d, 
J=8.8Hz), 7.88 (2H, d, J=8.8Hz), 7.73 (2H, d, 25 
J=8.8Hz), 7.65 (1H, d, J=16.1Hz), 7.55 (2H, d, 
J=8.8Hz), 6.70 (1H, d, J=16.1Hz), 3.38 (3H, s), 2.96 
(1H, m), 1.8 ~ 1.0 (10H, m). 

Mass m/e (FD): 443 (MH+) 

30 


EXAMPLE 39 


N-Cyclohepiyl^l-{N-methyl-N-t(2E } 4E)-5-(4-nitrophenyl)- 
2,4-pen tadienoy l]amino}benzenesulfonanii de 


elemental analysis as C22H2PN3O5S 



C 

H 

N 

calculated (%) 59.58 

5.68 

9.48 

found (%) 59.58 

5.64 

9.36 


0 2 N 



SO2NH 


-O 


35 


EXAMPLE 37 


N-Cyclohexyl-N-methyl-4-{N-methyl-N-[(E>3-(4-nitrophenyl)- 
2-propenoyl]amino}ben2enesuIfonamide 


m.p. ('C): 208-210 (AcOEt-iso Pr20). 
1H-NMR (90 MHz, DMSO-d 6 ) 6: 8.13 (2H, d, 
J=*8.8Hz), 7.84 (2H, d, J=8.8Hz), 7.71 (2H, d, 
J « 8.8Hz), 7.67 (2H, d, J =7.2 Hz, D 2 0 exchange), 7.49 
(2H, d, J = 8.8Hz), 7.4-7.0 (3H, m), 6.13 (1H, m), 3.33 
40 (1H, m), 3.22 (3H, m), 2.0-1.2 (12H, m). 
Mass m/e (FD): 483 (MH+) 


0 2 N 



45 


elemental analysis as C25H29N3O3S 



C 

H 

N 

calculated (%) 62.09 

6.05 

8.69 

found (%) 62.03 

6.02 

8.68 


m.p. CC): 124-125 (AcOEt-iso-Pr 2 0). 

lH-NMR (90 MHz, DMSO-d 6 ) S: 8.18 (2H, d, 
J = 8.8Hz), 7.87 (2H, d, J=8.8Hz), 7.74 (2H, d, 
J = 8.8Hz), 7.64 (1H, d, J=15.8Hz), 7.56 (2H, d, 
J=8.8Hz), 6.70 (1H, d, J=15.8 Hz), 3.64 (1H, m), 3.39 
(1H, s), 2.72 (3H, s), 1.8-1.0 (10H, m). 

Mass m/e (FD): 457 (MH+). 


50 


55 


elemental analysis as 

C 2? H 27 N}0 5 S 





C 

H 

N 


calculated (%) 60.38 

5.95 

9.18 

60 

found (%> 

60.33 

5.89 

8.93 



EXAMPLE 40 

N-(2-Indanyl-4-{N-methyl-N.[(E).3-(3 J 5-dihydroxy- 
phenyl>-2-propenoy]}amino}benzenesu!fonaiiiide 

O 

T CH 3 


EXAMPLE 38 


N-cycloheptyl-4-{N.methyJ-N-[(E)-3-(4-nitrophenyl}- 
2.propenayl]amino}benzenesulfonainide 


OH 


m.p. CC): 243 - 244 (AcOEt). 
»H-NMR (90 MHz, DMSO-d 6 ) 6: 9.36 (2H, s), 8.13 
(1H, d, J=6.6Hz), 7.93 (2H, d, J=8.4Hz), 7.57 (2H, d, 
65 J=8.4Hz), 7.36 (1H, d, J= 15.8Hz), 7.11 (4H, s), 6.33 
(1H, d, J= 15.8Hz), 6.27 (3H, brs), 3.33 (3H, s), 3.02 (2H, 
dd, J=16.0, 7.5Hz), 2.73 (2H, dd, J=16.0Hz). 
Mass m/e (FD): 464 (MH+). 


69 


5,281,626 


70 


-continued 


elemental analysis as C?sH m N ? QsS.0.6H?O 

C H 


N 


O 

IE 


calculated {%) 
found (%) 


63.17 
63.15 


5.34 
5.67 


5.89 
4.93 


HO CH 3 


EXAMPLE 41 

NK2-IndmylM-{N-inethyl-N-[(E)-3-(4.hydroxy- 
phenyl>2-pcopeaoyl)aminoH 


10 


o 
II 


xr^?-O-*>™-00 

HO CH 3 


15 


m.p. CC): 190-191 (AcOEt-iso Pr 2 0). 

'H-NMR (90 MHz, DMSO-d 6 ) 8: 7.87 (2H, d, 
J=8.4Hz), 7.68 (1H, d, J=7.9Hz), 7.52 (2H, d, 
J=8.4Hz), 6.96 (1H, d, J=15.6Hz), 7.5-6.7 (3H, m), 
6.28 (1H, d, J= 15.6Hz), 3.34 (3H, s), 3.2 (3H, m), 
1.8-1.1 (12H, m). 

Mass m/e (FE>): 446 (M+). 


20 


m.p. CC): 215-217 (iso Pr 2 0-Et 2 0). 

1H-NMR (90 MHz, DMSO-d 6 ) 8: 9.88 (1H, s, D 2 0 
exchange), 8.08 (1H, d, J = 7.0Hz, D 2 0 exchange), 7.91 
(2H, d, J=8.8Hz), 7.5 (2H, d, J = 8.8Hz), 7.48 (1H, d, 
J=15.4Hz), 7.29 (2H, d, J~8.8Hz), 7.11 (4H, s), 6.69 
(2H, d, J=8.4 Hz), 6.31 (1H, d, J=15.4Hz), 3.94 <1H, 25 
m), 3.36 (3H, s), 3.16-2.52 (4H, m). 

Mass m/e (FD): 449 (MH+). 


elemental analysis as Q21H27FN2O4S 



C 

H 

N 

calculated (%) 61.86 

6.10 

6.27 

found (%) 61.73 

6.04 

6.13 


elemental analysis as C23H24N2O45 



C 

H 

N 

calculated (%) 66.96 

5.39 

6.25 

found (%) 66.63 

5.23 

6.04 


30 


35 


EXAMPLE 42 


Disodium salt of 4-{(E>-l-IN-methyl-N-t4K2-indanyl)aininc- 
sul fon yjpheny 1] amino}-3-propenoy 1 }phenoxyacetic acid 


40 


O 
H 


NaOOCCHiO 


CH 3 Na 


-CO 


EXAMPLE 44 


N-Cyclohepty]-4.{N-methyl-N-[(2E;4E)-5-<3,5- 
dibromo-4-hydroAyphenyl)-2 t 4-pentadienoyl]- 
amino}benzenesulfonamide 

O 

F CH 3 
m.p. CC): 201-202 (EtOH). 

'H-NMR (90 MHz, DMSO-d 6 ) 6: 7.87 (2H, d, 
J= 8.3Hz), 7.70 (2H, s), 7.69 (1H, d, 

J=7.5Hz), 7.51 (2H, d, J=8.3Hz), 7.40- 7.00 (2H, 
m), 7.00-6.80 (2H, m), 5.97 (1H, d, J=14.1Hz), 3.30 
(3H, s), 1.80-1.00 (12H, m) 

Mass m/e (FAB): 613 (MH+), 331, 307, 289, 154 
(base). 


45 


m.p. CC): 223-237 (EtOH-H 2 0). 

'H-NMR (90 MHz, DMSO-d 6 ) 8: 7.74 (2H, d, 
J = 8.8Hz), 7.45 (1H, d, J=15.4Hz), 7.24 (4H, ABq), 
7.02 (4H, m), 6.73 (2H, d, J=8.3Hz), 6.22 (IH, d, 50 
J= 15.4Hz), 4.13 (2H, s), 3.29 (3H, s), 3.72 (1H, m), 
2.96-2.35 (4H, m). 

Mass m/e (FAB): 551 (MNa+, base), 529 (MH+), 
207, 137, 115. 

55 


elemental analysis as C25H2sBr?N?C>4S 



C 

H 

N 

calculated (%) 49.03 

4.61 

4.57 

found (%) 48.79 

4.40 

4.53 


EXAMPLE 45 


N-Cycloheptyl-4-{N-methyl-N-I(E)-3-(4-nuorf>- 
phenyl-2-propenoyl)amino}benzene»u]fonamide 


elemental analysis as 

C 2 7H24N20iNa?.4 

.1H 2 0 



C 

H 

N 

calculated (%) 51.94 

5.20 

4.49 

found (%) 

51.58 

4.90 

4.40 


o 

II 



60 


N 
CH 3 


SO2NH 



EXAMPLE 43 


N<VcloheptyJ-4.<N-methyl-N-l(E)-3-(3-fluoro-4- 
hydroxyphenyl)-2-propenoyl]ammo}benzene- 
sulfonamide 


65 


m.p. CC): 168-169 (AcOEt-isoPr 2 0). 

iH NMR (90 MHz, CDCI3) 6: 7.94 (2H, d, J = 8.6Hz), 
7.68 (IH, d, J=15.6Hz), 7.36 (2H, d, J=8.6Hz), 7.31 
(2H, dd, J=8.8, 5.3Hz), 6.98 (2H, t, J=8.8Hz), 6.24 (1H, 
d, J= 15.6Hz), 4.61 (IH, d, J=8.4Hz), 3.44 (3H, s), 3.44 
(IH), 2.0-1.3 (12H, m). 

Mass m/c (FD): 430 (M+). 


71 


5,281,626 


72 


elemental analysis as C23H27FN20^S 




C 

H 

N 


calculated (%) 64.16 

6.32 

6.51 

5 

found (96) 64.15 

6.28 

6.40 



EXAMPLE 46 


NK2-Indanyl-4-{N-methyl-N-[(2E^E)-5^3,4-dihydroxy- 
phenyl)-2,4-pcntadicnoyl]amuio}benzenesulfonamide 


N— SO2NH 
CH 3 


m.p, (*C): 194-197 (AcOEt-isoPr 2 0). 
: IH-NMR (90 MHz, DMSO-d 6 ) 8: 8.11 (1H, d, 
J=6.6Hz, D2O exchange), 7.90 (2H, d, J=8.8Hz), 7.52 
(2H, d, J=8.8Hz), 7.11 (4H,s), 6.87-6.50 (4H, m), 5.98 
(1H, d, J=15.4Hz), 3.32 (3H, s), 3.20-2.52 (4H, m). 

Mass m/e (FD): 491 (MH+). 


10 



15 


25 


elemental analysis as C27H26N2O5S 



C 

H 

N 

calculated (%) 64.52 

5.48 

5.57 

found (%) 64.52 

5.53 

5.58 


EXAMPLE 47 


N-[2-(l,2,3,4-Tetrahydro)naphthyl]-4-{N-methyI-N- 
[(£)-3-(3,4-dihydroxyphenyl)-2-propenoyl]ainino}- 
benzenesul fonamide 


O 

HO cH 3 \=/ 


40 


45 


m.p. CO 277-280 (isoPr 2 0-Etzo) 

•H-H-NMR (90 MHz, DMSO-de) 8: 9.20 (1H, br, 
D 2 0 exchange), 7.92 (2H, d, J=8.3Hz), 7.90 (1H, br, 
D 2 0, exchange), 7.53 (2H, d, J=8.3Hz), 7.39 (1H, d, 
J*=15.8Hz), 7.10-6.80 (4H f m), 6.80-6.52 (3H, m), 
6.19 (1H, d, J=* 15.8Hz), 2.72 (4H, m), 2.00-1.60 (2H, 
m). 

3 Mass m/e (FD): 479 (MH+). 


50 


55 


elemental analysis as C26H2$N2Q5S 



C 

H 

N 

calculated {%) 65.25 

5.48 

5.85 

found (%) 65.20 

5.51 

5.64 


60 


EXAMPLE 48 


N-[2-(l,2 t 3,4-Tetrahydro)naphthyl]-4-{N-methyl-N- 
[<2E,4E)-5-<3,4-dihydroxyphenyI>-2,4-pentadienoyl]- 
ajnino}benzenesulfonamide 


65 


HO 
HO 


-continued 
O 
II 


CH 3 


SO2NH 


m.p. <"C): 190J194 (isoPr 2 0-Et 2 0). 

iH-NMR (90 MHz, DMSO-d 6 ) 8: 7.91 (2H, d, 
J=8.4Hz), 7.90 (1H, d, D 2 0 exchange), 7.51 (2H, d, 
J=8.8Hz), 7.37-6.59( 10H, m), 5.96 (1H, d, 
J=14.5Hz), 3.32 (3H, s), 2.72 (4H, m), i.77 (2H, m). 

Mass m/e (FAB): 505 (MH+), 189, 131 (base). 


elemental analysis as C2PH27N2O5S.O.5H2O 


C H 

N 

calculated (%) 65.48 5.69 
found (%) 65.37 5.88 

5.45 
5.25 


20 


30 


EXAMPLE 49 


N-Cycloheptyl-4.{N-methyl-N-[(E)-3.(3,4-dihydroxy- 
phenyl>2>propenoyl]amino}benzenesulfonamide 

O 

ho <b H3 


m.p. (°C): 207-210 (AcOEt-Et 2 0). 

JH-NMR (90 MHz, DMSO-d 6 ) 8: 7.86 (2H, d, 
J=8.4Hz), 7.51 (2H, d, J=8.8Hz), 7.37 (2H, d, 
35 J=15.4Hz), 6.82-6.59 (3H, m), 6.13 (1H, d, 
J=15.4Hz), 3.32 (3H, s), 1.90-1.00 (12H, m). 

Mass m/e (FD): 444 (M+). 


elemental analysis as CssHjjtNiOsS 



C 

H 

N 

calculated (%) 62.14 

6.35 

6.30 

found (%) 61.99 

6.27 

6.17 


EXAMPLE 50 


N-Cycloheptyl-4-{N-methyl-N-[(2E,4E)-5.-(3,4 
dihydroxyphenyl)-2,4-pentadienoy]]axnino}- 
benzenesulfonamide 


CH 3 


HO 


m.p (T.): 213-215 (AcOEt-Et 2 0). 

'H-NMR (90 MHz, DMSO-de) 8: 9.30, 8.36 (each 1H, 
s, D 2 0 exchange), 7.85 (2H, d, J=8.4Hz), 7.68 (1H, d, 
J=7.4Hz, D 2 0 exchange), 7.49 (2H, d, J=8.8Hz), 
7.33-6.39 (6H, m), 5.89 (1H, d, J« 14.1Hz), 3.29 (3H, s), 
3.20 (1H, m), 1.44 (I2H, m). 

Mass m/e (FD): 470 (M+). 


elemental analysis as C25H30N2O5S.O.5H2O 

C H 


N 


calculated (%) 


62.61 


6.52 


5.84 


73 


5,281,626 


-continued 

elemental analysis 

a* CmH»N*O*S.0.5HjO 




C H 

N 


found (%) 

62.54 6.37 

5.66 

5 


74 

•continued 


HO 


HO 


O 
H 



SOiNH 


a ch 3 


-CO 


EXAMPLE 51 


NX2-Ind*ny1>4-{N-m«hyl-N-I<E>-H2-ch]oro-3 r 4- 
dihydro*ypheny 1> 2-propenoy l]amino}benzene - 
sulfonamide 


10 


ci 


HO 
HO 


O 
If 


m.p. (*C): 226 -228 (AcOEt-CH 2 Cl 2 ). 

! H-NMR (90 MHz, DMSO-d 6 ) 8: 8.12 (IH, d, 
J =6.1 Hz, D 2 0 exchange), 7.92 (2H, d, J^8.4Hz), 7.74 
(1H, d, J= 15.4Hz), 7.57 (2H, d, J*=8.8Hz), 7.10 (4H, s), 
6,85 (1H, s), 6.80 (1H, s), 6.30 (1H, d, J = 15.4Hz), 3.94 
(IH, m), 3.36 (3H, s), 3.20-2.54 (4H, m). 

Mass m/e (FD): 498 (M+). 



rO- 

CH 3 


SO2NH 


-CO 


15 


m.p. CC): 201-205 (isoPr 2 0-AcOEt). 

1H-NMR (90 MHz, DMSO-d 6 ): 6: 9.25, 8.00 (each 
1H, or, D2O exchange), 7.92 (2H, d, J = 8.3Hz), 7.78 
(IH, d, J = 15.4Hz), 7.57 (2H, d, J= 8.3Hz), 7.10 (4H, s), 
6.86 (1H, d, J=8.0Hz), 6.64 (IH, d, J=8.0Hz), 6.37 (1H, 
d, J=I5.4Hz), 3.37 (3H, s), 3.20-2.52 (4H, m). 

Mass m/e (FD): 498 (M+). 


20 


elemental analysis as 

C M H 13 C1N 2 05S.H50 




C 

H 

N 

calculated (%) 58.09 

4.B7 

5.42 

found (%) 

S8.20 

4.70 

5.36 


25 


EXAMPLE 54 


NK2-lndanylM-{N-methy1-N-I(E>-3-{3-bromo-*,5. 
dihydroxyphmyl>2-propenoyrjamino}ber 
sulfonamide 


elemental analysis as C^Hz^ClN^O^S 



C 

H 

N 

calculated (%> 60.18 

4.65 

5.61 

found (%) 60.24 

4.81 

5.62 


30 


HO 
HO 


O 
II 



Br 


CH 3 


SOjNH 


"CO 


EXAMPLE 52 


N-(2-Indanyl>-4-{N-niethyI-N-[(E}-3-<3-chloro-4 t 5- 
dihydroxypbenyl)-2-propenoy]]amino}benzene- 
sulfonamide 


CI 


35 


40 


m.p. CC): 221-222 (MeOH). 

'H-NMR (90 MHz, DMSO-d*) 5: 9.90, 9.55 (each 1H, 
br, D 2 0 exchange), 8.11 (1H, d, J — 6.4Hz, D 2 0 ex- 
change), 7.92 (2H, d, J=8.8Hz), 7.56 (2H, d, J = 8.8Hz), 
7.39 (1H, d, J= 15.4Hz), 7.10 (4H, s), 7.10 (1H, s), 6.82 
(1H, d,J=2Hz), 6.29 (IH, d, J=15.4Hz), 3.92 (IH, m), 
3.36 (3H, s), 3.20-2.56 (4H, m). 

Mass m/e (FD): 543 (M+). 


45 


m.p. CC): 234 - 235 (AcOEt-CH 2 Cl 2 -EtOH). 

IH-NMR (90 MHz, DMSO-d*) S: 10.00 - 9.00, 8.00 
(each IH, br, D 2 0 exchange), 7.91 (2H, d, J = 8.4Hz), 
7.55 (2H, d, J = 8.4Hz), 7.38 (IH, d, J = 15.8Hz), 7.09 
(4H, s) 6.98 (IH, brs), 6.79 (IH, brs), 6.29 (IH, d, 
J= 15.4Hz), 3.92 (IH, br), 3.35 (3H, s), 3.16-2.55 (4H, 
m). 

Mass m/e (FD): 498 (M+). 


elemental analysis as djHiiBrNiOjS 



C 

H 

N 

calculated (%) 55.25 

4.27 

5.16 

found (%) 55.15 

4.32 

4.75 


50 


EXAMPLE 55 


N-(2-Indanyl>-4-{N-inethyl-N-t(E>3-<2-broaio-4 p 5- 
dihydroxphenyl)-2-propenyl]anuno}benzcnc- 


55 


elemental analysis as C25H21CIN2O3S 



C 

H 

N 

calculated (%) 60.18 

4.65 

5.63 

found (%> 59.88 

4.76 

5.52 


HO^^^Br ch 3 


60 


EXAMPLE 53 


N-(2-Indanyl>4-{N-inethyI-N-I(E)-3-(2-chloro-4,5- 
dihydroayphenyl)-2-pTOpenoyl}amino}benzene- 
sulfonamidc 


65 


m.p. CC): 231-233 (AcOEt-MeOH). 

1 H-NMR (90 MHz, DMSO-d 6 ) 9.56 (2H, brs), 8.08 
(IH, brd, J=6Hz), 7.93 (2H, d, J=8.6Hz), 7.71 (IH, d, 
J=14.3Hz), 7.58 (2H, d, J=8.6Hz), 7.11 (4H, s), 6.97 
(IH, s), 6.86 (IH, s), 6.26 (IH, d, J=14.3Hz), 3.92 (IH, 
brq, J=7Hz), 3.34 (3H, s), 3.01 (2H, dd, J = 15.8, 7.0Hz), 
2.72 (2H, dd, J = 15.8, 7.0Hz). 

Mass m/e (FAB): 544, 542 (M+); 243, 241, 162 (base); 
117. 


75 


5,281,626 


76 


elemental analysis as C^;H23BrN20sS 




C 

H 

N 


calculated (%) 55.25 

4.27 

5.16 

5 

found (%) 54.95 

4.33 

4.96 



EXAMPLE 56 

N-(2-Indanyl)-4-{N-methyl-N-I(E>3-<3,4- 
dihydroxyphenyl)-2-methy]-2-propenyl]amino}- 
benzenesulfbnaxnide 


HO 
HO 



-continued 

CH 3 


m.p. CC): 224-225 (AcOEt-isoPr 2 0). 

1H-NMR (90 MHz, DMSO-dj) 5: 9.16 (2H, brs), 7.88 
10 (2H, d, J=8.6Hz), 7.64 (IH, brd, J=7Hz), 7.52 (2H, d, 
J=8.6Hz), 7.38 (2H, d, J=15.9Hz), 6.77 (IH, brs), 6.69 
(2H, s), 6.13 (IH, d, J=15.9Hz), 3.34 (3H, s), 3.00 (IH, 
m) } 1.8- 1.0(1 OH, m). 

Mass m/e (FD): 430 (M+) 

15 


HO 
HO 


CH3 


m.p. ("C): 155-156 (isoPr 2 0). 

»H-NMR (90 MHz, DMSO-d 6 ) 6: 8.98 (2H, br, D 2 0 
exchange), 7.96 (1H, br, D 2 0 exchange), 7.80 (2H, d, 
J=8.4Hz), 7.47 (2H, d, J = 8.8Hz), 7.03 (4H, m), 
6.73-6.31 (4H, m), 3.80 (1H, m), 3.34 (3H, s), 
3.04 - 2.44 (4H, m), 1.83 (3H, s). 

Mass m/e (FAB): 479 (MH+), 282, 177 (base), 149, 
131. 


20 


elemental analysis as C22H26N2O5S 



C 

H 

N 

calculated (%) 61.38 

6.09 

6.51 

found (%) 61.19 

6.17 

6.11 


25 


EXAMPLE 59 


N-(l-lndanyl)-MN-methyl-N-KE>3-{3,4- 
dihydroxyphenyl>2-propenoyl]amino}benzene' 
sulfonamide 


elemental analysis 

«C 2ft H, fi N 2 0 S S 




C 

H 

N 

calculated (%) 65.25 

5.48 

5.85 

found (%) 

65.09 

5.54 

5.74 


30 


HO, 
HO 


O 

H 


NHQ-S02NH-Q 

o 


35 


EXAMPLE 57 


N-Cyclopentyl-4-{N.methyl-N-[0E)-3-(3,4- 
dihydroxyphenyl)-2-propenoyI]amino}benzcne- 
sulfonamide 


40 


m.p. CC): 202-206 (isoPr 2 0). 

'H-NMR (90 MHz, DMSO-d 6 ) 8: 9. 10, 8. 15 (each 1H, 
br, D 2 0 exchange), 7.95 (2H, d, J=8.4Hz), 7.56 (2H, d, 
J=8.3Hz), 7.39 (1H, d, J = 15.4Hz), 7.82-7.57 (3H, m), 
7.23-7.05 (4H, m), 6.19 (1H, d, 15.4Hz), 4.62 (IH, 
m), £34 (3H, s), 2.72 (2H, m), 2.30- 1.40 (2H, m) 

Mass m/e (FD): 465 (MH+). 


HO. 

HO- 


0 
II 


NT 
CHi 


45 


elemental analysis as C2SH34N2O5S 



C 

H 

N 

calculated (%) 64.64 

5.21 

6.03 

found (%) 64.69 

5.32 

6.05 


m.p. CO: 209-211 (AcOEt-Et 2 D). 

'H-NMR (90 MHz, DMSO-d 6 ) 6: 9.10 (1H, br, D 2 0 
exchange), 7.87 (2H, d, J=8.8Hz), 7.52 (2H, d, 
J=8.4Hz), 7.38 (2H, d, J= 15.4Hz), 6.82-6.60 (3H, m), 
6.13 (1H, d, J = 15.3Hz), 3.32 (3H, s), 3.10-3.60 (1H, 
m), 1.90—1.10 (BH, m). 

Mass m/e (FD): 416 (M+). 55 


EXAMPLE 60 


N-[2-(2-pyridyI)etnyl]-4-{NMnethyl-N-[(E>3- 
(3,4-dihydroxyphenyl>2-propenoyl]amino}- 
benzenesulfonamide 


elemental analysis as CsiH^NjOsS 




C 

H 

N 


calculated (%) 60.56 

5.81 

6.73 

60 

found (%) 60.56 

5.91 

6.46 



HO 


HO 



S0 2 NH-— y / \ 


EXAMPLE 58 


N^yclohexyl-4-{N-methyl.N.[(E)-3-(3 f 4-dihydroxy- 
phenyl>2>propenoyl]amino}benzenesulfonamide 


65 


m.p. (*C.) 95 — 105 (amorphous, isoPr 2 0-Et 2 0« 
AcOEt). 

'H-NMR (90 MHz, DMSO-d 6 ) *: 9.39, 9.07 (each IH, 
s, D 2 0 exchange), 8.44 (IH, m), 7.83 (2H, d, J=8.3Hz), 
7.51 (2H, d, J=8.4Hz), 7.70-7.40 (IH, m), 7.30-7.05 
(3H, m), 6.80-6.50 (3H, m), 6.19 (IH, d, J=15.4Hz), 
3.32 (3H, s), 3.40-2.60 (4H, m) . 

Mass m/e (FD): 454 (M+) 


77 


5,281,626 


78 


•continued 


elemental analysis as Ci3H^N3O;S.0.3H2O 



C H 

N 


calculated (%) 60.12 5.19 
found (%) 60.15 2.36 

9.14 
8.90 

5 


HO 
HO 


O 
II 



S02NH(CH 2 )20H 


H 


EXAMPLE 61 


N-(2-Tnia«JlylM-{N.I(E>-3-(3,4-dihyhdroxy- 
pbenyl>2-propcnoyl]amino}bcnzcnc5ulfonamjdc 


10 


m.p. CC): 216-219 (MeOH-H 2 0). 

'H-NMR (90 MHz, DMSO-d 6 ) 6: 10.41 (IH, s), 
9.60-9.00 (2H, br, D 2 0 exchange), 7.79 (4H, ABq), 
7.60-7.36 (2H, m), 7.09 - 6.68 <3H, m), 6.72 (IH, d, 
J=16.3Hz), 3.36 (2H, t, J=6.6Hz), 2.78 (2H, q like, 
J=6.2Hz). 

Mass m/e <FD): 378 (M+). 


15 


HO 


m.p. CC): 219-220 (MeOH). 

1H-NMR (90 MHz, DMSO-d 6 ) 6: 10.37, 9.49, 9.21 
(each IH, brs, D 2 0 exchange), 7.78 (4H, s), 7.44 (1H, d, 
J= 16.2Hz), 7.24 (2H, d, J=4.8Hz), 7.03-6.67 (3H, m), 
6.80 (IH, d, J = 4.8Hz), 6.52 (1H, d, J=16.2Hz). 

Mass m/e (FD): 417 (M+). 


20 


elen 

lental analysis as CpHnNjOfeS 




C 

H 

N 


calculated (%) 53.96 

4.80 

7.40 


found (%) 33.91 

4.81 

7.02 


25 


elemental analysis as C^H^N^O^S^ 




C 

H 

N 

30 

calculated (%) 51.79 

3.62 

10.07 


found (%) 31.39 

3.61 

10.03 



EXAMPLE 62 


N-[2-<4 p 6-Dimethyl)pyrimidyl]-4-{N-I(E)-3-<3,4- 
dihydroxyphenyI>2-propenoyl]amino}beniene- 
sulfonamide 


35 


EXAMPLE 64 


N-Cyclohcxyl-4-{N-[(E)>3-{3,4-dihydroJiyplienyl)-2- 
propenoyl]amino}ben2enesulfonanudc 

O 

m.p. CC.): 120-124 (AcOEt-isoPr 2 0). 

■H-NMR (90 MHz, DMSO-d6) & 10.39 (IH, s), 9.49 
(1H, s), 9.20 (IH, s), 7.87 (2H, d, J=8.8Hz), 7.73 (2H, d, 
J=8.8Hz), 7.50 (IH, d, J=7.9Hz), 7.46 (IH, d, 
J = 15.4Hz), 7.02 (IH, bis), 6.96 (IH, brd, J = 7.9Hz), 
6.77 (IH, d, J=7.9Hz), 6.54 (IH, d, J = 15.4Hz), 2.91 
(IH, m), 1.8-1.1 (10H, m). 

Mass m/e (FD): 416 (M+). 


40 


HO 


HO 



N 


SO2NH 


N 



CH3 


45 


elemental analysis as C11H24N2O5S.O.3H1O 


C H 

N 

calculated 59.78 5.88 
found (%) 60.06 5.91 

6.64 
6.12 


CH 3 


m.p. CC): 174-177 (MeOH). 

'H-NMR (90 MHz, DMSO-d 6 ) 5: 10.56 (IH, brs, 50 
D 2 0 exchange), 7.96 (2H, d, J=8.8Hz), 7.81 (IH, d, 
J=8.8Hz), 7.45 (IH, d, J=15.7Hz), 7.09-6.71 (4H, m), 
6.57 (IH, d, 15.7Hz), 2.27 (6H, s). 

Mass m/e (FD): 440 (M+). 55 


EXAMPLE 65 


4-{N-Methyl-N-[(E>3-{3,4-daiydroxyphenyl)-2- 
propeiK>yI]ammo}benxeneculfonaniidc 


HO 


O 

I! 


HO 


CH 3 


SO2NH2 


elemental analysis as C21H20N4O5S.3H2O 



C 

H 

N 

calculated (%) 51.01 

5.30 

11.3 2 

found (%) 50.86 

4.70 

10.99 


EXAMPLE 63 

65 

N-( 2 -HydroxyethyIM-{N-[(E)-3-<3,4-dihydroxy- 
phenyl)-2-pfopenoyllamino}benzenesulfonamide 


m.p. CO: 205 - 206 (AcOEt-Et^) 

'H-NMR (90 MHz, DMSO-d 6 ) 6: 9.38 (IH, brs, D 2 0 
exchange), 9.07 (IH, brs, D 2 0 exchange), 7.86 (2H, d, 
J=8.3Hz), 7.48 (2H, d, J=8.3Hz), 7.37 (2H, d, 
J= 15.4Hz), 7.40 (2H, s, D 2 0 exchange), 6.69 (3H, m), 
6.16 (IH, d, J=15.4Hz), 3.29 (3H, s) 

Mass m/e (FD): 348 (M+). 


elemental analysis as CifcHi6N;Q;S 

C H N 

calculated (%) 55.16 4.63 8.04 


79 

-continued 


5,281,626 


elemental analysis 

as C lfi H,*N,0<S 




C 

K 

N 

found (%) 

55.06 

4.68 

7.64 


EXAMPLE 66 

>{N-Isopropyl-N-[(E>3<3,4-dmydroxyphenyl)-2- 
propenoyl]«mino}benzenesulfonamide 


HO 



SO2NH2 


HO' ^ft^ CH 3 CH3 

m.p. CC): 224-228 (H 2 0-MeOH). 

'H-NMR (90 MHz, DMSO-de) 8: 9.20 (1H, br t D 2 0 
exchange), 7.94 (2H, d, J=7.9Hz), 7.80-7.20 (1H, br, 
D 2 0 exchange), 7.44 (2H, d, J=7.9Hz), 7.39 <1H, d, 
J= 15.4Hz), 6.67 (3H, s), 5.80 (IH, d, J= 15.4Hz), 4.92 
(1H, m), 1.05 (6H, d, J=6.5Hz). 

Mass m/e (FD): 376 (M+). 


20 


25 


elemental analysis as CtsHmNjOsS 



C 

H 

N 

calculated (%) 57.43 

5.36 

7.44 

found (%) 57.38 

5.36 

7.30 


EXAMPLE 67 

N-[2-(N f N-Dimethylamino)ethyl]-4-{N-methyl«N- 
l(E>3-{3,4-dmydrophenyl)-2-propenoylJamino}- 
bcnzencsulfonamidc hydrochloride 

^J^jT^^^N--^^— S0 2 NH(CH 2 )2N(CH 3 )2 


35 


HO 


CH 3 


40 


m.p. CC.): 177-180 (AcOEt). 

'H-NMR (90 MHz, DMSO-d 6 ) 8: 10.40 (1H, br, D 2 0 
exchange), 9.6- 8.8, 8.22 (each 1H, br, D 2 0 exchange), 
7.92 (2H, d, J=8.3Hz), 7.56 (2H, d, J=8.3Hz), 7.43 (1H, 
d, J= 15.4Hz), 6.92 - 6.64 (3H, m), 6.22 (1H, d, 
J= 15.4Hz), 3.34 (3H, s), 3.17 (4H, brs), 2.76 (6H, s). 

Mass m/e (FD): 420 (MH+). 


45 


50 


elemental analysis as CmH25NiOsS.HC1.0.3H:>O 



C 

H 

N 

calculated <%) 

52.07 

5.81 

9.11 

found (%) 

52.13 

5.66 

8.88 


80 


m.p. CC): 180~182(Et 2 O-AcOEt-EtOH) 
1H-NMR (90 MHz, DMSO-d 6 ) 6: 9.20 (2H, br,D 2 0 
exchange), 7.85 (2H, d, J=8.4Hz), 7.54 (2H, d, 
J=8.3Hz), 7.40 (1H, d, J= I5.3Hz), 6.84-6.60 (3H, m), 
6.21 (1H, d, J= 15.3Hz), 3.34 (3H, s), 2.47 (3H, s, D 2 0 
sharpen). 

Mass m/e (FD): 362 (M+). 


jq elemental analysis as Ci7HmNiOnS.0.1H^O 

C H 


N 


calculated (%) 56.06 5.04 

found (%) 56.28 5.06 


7.69 
7.30 


15 


EXAMPLE 69 


N-Isopropyl-4-{N-methyl-N-{(E)-3-(3,4-duiydro3ty- 
phenyl)- 2 -propenoyl]amino}benzene$ulfonamide 


HO, 


HO 



S0 2 NHCH(CH 3 ) 2 


m.p. CC): 197-199 (H 2 0-MeOH). 

1 H-NMR (90 MHz, DMSO-d 6 ) 8: 10.50-8.50 (1H, 
br), 7.87 (2H, d, J = 8. 8Hz), 7.70-7.24 (4H, m), 
6.80-6.60 (3H, m), 6.13 (1H, d, J^15.3Hz), 3.32 (3H, 
30 s), 0.98 (6H, d, J=7.0Hz). 

Mass m/e (FAB): 391 (MH+), 289, 228, 236. 


elemental analysis as CigH22N20<;S 



C 

H 

N 

calculated (%) 58.45 

5.68 

7.18 

found (%) 58.33 

5.64 

6.98 


EXAMPLE 70 


(E>N-Methyl-N-[4-<4-morpholinyl)suironylphenyl]. 
3-(4-methylsulfonylpheny]>2-propenamide 


HO 


HO 



55 


m.p. CC): 265|266 (THF-MeOH). 

'H-NMR (90 MHz, DMSO-d 6 ) 8: 9 40, 9.03 (each 1H, 
br, D2O exchange), 7.81 (2H, d, J=8.4Hz), 7.59 (2H, d, 
J=8-8Hz), 7.40 (1H, d, J=15.4Hz), 6.86-6.60 (3H, m), 
6.22 (1H, d, J= 15.4Hz), 3.65 (4H, m), 3.36 (3H, s), 2.91 
(4H, m). 

Mass m/e (FD): 418(M+). 


EXAMPLE 68 


N-methy!-{N-methyl-N-[(E)-3-(3,4-dihydroxy- 
phenyl>2-propenoyl]amino}benzcnesu]fonamide 


60 


elemental analysis as C20H25N2O6S 



c 

H 

N 

calculated (%) 57.40 

5.30 

6.70 

found {%) 57.24 

5.37 

6.52 


HO. 


HO 


j- S0 2 NHCH 3 65 


EXAMPLE 71 


4-{N-[(E>3-{3,4-tHmethoxyphenyl)-2-propenoylJ- 
amino} benzenesulf onam i de 


81 


5,281,626 


82 


•continued 



5 


m.p. CC): 251-2.52 (CH 2 C1 2 ). 

•H-NMR (90 MHz, DMSO-d 6 ) S: 10.40 (1H, br, D 2 0 
exchange), 7.82 (4H, s), 7.59 (1H, d, J=16.2Hz), 7.24 
(2H, brs, D 2 0 exchange), 7.35-7.11 (2H, m), 7.01 (1H, 
d, J^8.1Hz), 6.70 (1H, d, J= 16.2Hz), 3.34 (6H, s). 

Mass m/e (FD): 362 (M+). 


elemental analysis as 

Ci,H.aN,C><S 




C 

H 

N 

calculated (%) 56.34 

5.01 

7.73 

found (%) 

56. 2 7 

4.94 

7.56 


25 


EXAMPLE 72 


4-{N-[(Z>3-(3,4-Dimethoxyphenyl)-3.(3-Pyridyl> 30 
2 -propenoy]Januno}benzenesulfonamide 



m.p. CC): 168-171 (CH 2 Cl 2 -EtOH-MeOH) 
■H-NMR (90 MHz, DMSO-d 6 ) 6: 10.69 (1H, brs), 45 
8.68 (1H, m), 8.59 (1H, brs), 7.88 (1H, dt, J = 7.9, 2.2 
Hz), 7.71 (4H, s), 7.22 (2H, brs, D 2 0 exchange), 7.09 
(1H, d, J=1.7Hz), 7.01 (1H, d, J=8.4Hz), 6.91 (1H, s), 
6.76-6.52 (1H, m), 6.62 (1H, dd, J = 8.4, 1.7Hz), 3.78 50 
(6H, s). 

Mass m/e (FD): 439 (M+). 


elemental analysis at C^HnNaOsS.l.THjO 



C 

H 

N 

calculated (%) 

56.21 

5.23 

8.94 

found 

55.84 

4.67 

8.70 


EXAMPLE 73 

65 

4-{N-[(E>3-<3,4-Diinethoxyphenyl>-3-(3-pyridyl>- 
2 opropenoyl]amino}benzenesulfonamide 


-continued 



m.p. CC.): 207-208 (CH 2 C1 2 ). 

'H-NMR (90 MHz, DMSO-d 6 ) 6: 10-43 (1H, s, D 2 0 
exchange), 8.49-8.63 (2H, m), 7.71 (4H, s), 7.64 (1H, dt, 
J=7.9, 2.2Hz), 7.41 (IH, dd, J=7.9, 3.9Hz), 7.22 (2H, s, 
D 2 0 exchange), 6.96 (1H, d, J^8.3Hz), 6.82 (1H, d, 
J=* 1.7Hz), 6.71 (1H, dd, J=8.3, 1.8Hz), 6.62 (1H, s), 
3.77, 3.63 (each 3H, s). 

Mass m/e (FAB): 440 (MH+), 397, 289, 268. 


elemental analysis as C^HjiN^O^S 



C 

H 

N 

calculated {%) 60.13 

4.82 

9.56 

found (%) 60.15 

4.77 

9.36 


EXAMPLE 74 

4.{N-[(Z)-3-(3,4-Diliydroxyphenyl)-3-(3-pyridyl>- 
2 -propenoyI}amtno}benzenesulfonamide hydrobromide 



m.p. CC.): 255-256 (EtOH-MeOH-H 2 0). 

1 H-NMR (90 MHz, DMSO-d 6 ) S: 10.41 (1H, brs, 
D 2 0 exchange), 9.40, 9.11 (each 1H, s, D 2 0 exchange), 
8.51 (2H, dd, J=4.9, 1.8Hz), 8.33 (1H, brd, J=1.8Hz), 
7.69 (4H, s), 7.55 (1H, d, J=7.9Hz), 7.38 (1H, dd, 
J=7.9, 4.9Hz), 7.21 (2H, s, D 2 0 exchange), 6.94-6.52 
(4H, m). 

Mass m/e (FAB): 412 (MH+), 307, 289, 240. 


elemental analysis as 

C20H17N1O5S.HBr-O.7H7O 



C 

H 

N 

calculated (%) 47.57 

3.84 

8.3 2 

found 

47.65 

4.03 

7.61 


EXAMPLE 75 

4-{N-[(E>3K3,4-Dihydroxyphenyl)-3-<3-pyridylV 
2 *propenoyl]amino}benzenesuironamide 


HO 


HO 



5,281,626 


84 


elemental analysis as C20H17N3O5S.HBr-O.3H2O 


C H 

N 

calculated (%) 48.26 3.78 
found (%) 48.45 3.94 

8.44 
7.86 


S02NH2 


10 


EXAMPLE 77 


4-{N-[(E>3-<3,4-Dihydroxyplienyl)-2-prc]penoy]}- 
anuno}benzenesulfonamide 


m.p. (°C): 195-201 (CH2CI2-H2O). 

»H-NMR <90 MHz, DMSO-d 6 ) 8: 10.37 (1H, brs, 
D 2 0 exchange), 10.00 (1H, br, D 2 0 exchange), 
8.72-8.48 (2H, m), 7.82-7.60 (1H, m), 7.70 (4H, s), 
7.45 (1H, dd, J=7.9, 3.9Hz), 7.21 (2H, s, D 2 0 ex- 
change), 6.70 (1H, d, J=s7.9Hz), 6.61 (1H, d, J= 1.8Hz), 
6.49 <1H, s), 6.45 (1H, dd, J^7.9, 1.8Hz). 

Mass m/e (FD): 411 (M+). 


15 


HO 


HO 



SO2NH2 


20 


elemental analysis as C20H nNgOsS. 1.5H?Q 

C H 


N 


calculated (%) 54.79 4.60 

found (%) 54.90 4.18 


9.58 
8.96 


25 


m.p. (•€.): 292 -294 (MeOH-H 2 0). 

'H-NMR (90 MHz, DMSO-d<>) 6: 9.26 (2H, br, D 2 0 
exchange), 7.78 (4H S s), 7.44 (1H, d, J=I6.2Hz), 7.20 
(3H, br, D 2 0 exchange), 7.10-6.60 (3H, m), 6.51 <1H, 
d, J=16.2Hz). 

Mass m/e (FD): 334 (M+). 


EXAMPLE 76 

4-{N-[(Z)-3-(3,4-Dihydroxyphenyl)-2-(3-pyridyl)- 
2-propenoyl]amino}benzenesulfonamide hydrobromide 


elemental analysis as CnHi4N?O^S 

C 


H 


N 


30 


calculated (%) 53.89 4.22 

found (%) 53.64 4.13 


8.38 
8.15 


EXAMPLE 78 


N-[4-(l-Piperidylmethyl)-benzyl]-4-{N-niethyl-N- 
[<E)-3-(4-methylpuironylphenyl)-2-propenoyl]- 
amino}benzenesulfonamide hydrochloride 


CH3SO2 



S0 2 NH 


.HC1 



50 


HO 


HO 



55 


S02NH 2 HBr 


60 


m.p. (°C): 162- 164 (AcOEt-EtOH-MeOH). 

1H NMR (400 MHz, CDCI3) 6: 11.30 (1H, brs), 8.12 
(2H, d, J=8.2Hz), 7.88 (2H, d, J^8.1Hz), 7.74 (2H, d, 
J= 15.5Hz), 7.70 (1H, t, J=6.3Hz), 7.55 (2H, d, 
J = 8.4Hz), 7.54 (1H, d, J^.lHz), 7.40 <2H, d, 
J = 8.2Hz), 7.39 (2H, d, J^.THz), 6.50 (1H, d, 
J=15.5Hz), 4.15 <2H, d, J«=6.3Hz), 4.03 <2H, d, 
J=5.1Hz), 3.47 (3H, s), 3.41 (2H, d, J=10.8Hz), 3.05 
(3H, s), 2.61 (2H, q, J^lOHz), 2.15 (2H, q, J=10Hz), 
1.79 (3H, m), 1.36 (1H, q, J=10Hz). 

Mass m/e (FAB): 582 (MH+), 372, 203. 


m.p. (°C): 233-235 (MeOH). 

1H-NMR (90 MHz, DMSO-de) S: 10.30 (1H, s), 8.89 
(2H, m), 8.35 (1H, brd, J= 8.0Hz), 8.01 (1H, dd, J=8.0, 
4.8Hz), 7.80 (4H, s), 7.71 (1H, s), 7.29 (1H, br, D 2 0 
exchange), 6.67 (1H, d, J=8.8Hz), 6.42 (IH, brs), 6.50 
(1H, dd, J=8.8, 1.5Hz) 

Mass m/e (FD): 411 (M+). 


65 


elemental analysis as CiaH^NiOsS^.HCI 



C 

H 

N 

calculated (%) 58.28 

5.87 

6.80 

found (%) 57.92 

5.79 

6.67 


EXAMPLE 79 


85 


5,281,626 


86 


N-{l-[2-(3,4-I>ifactboxypbeny])cthyl]-4-piperidyI]- 
4-{N.methyl-N^(£>H4-methybuironylphenyl>2- 
propenoyl]ainnx>}bcnzcnesulfonainidc 


CH3SO2 



SO2NH 



m.p. CC): 146-150 (Et 2 0-AcOEt) 

"H-NMR (90 MHz, CDCI3) 8: 7.98 (2H, d, J=8.6Hz), 
7.89 (2H, d, J=8.4Hz), 7.74 (1H, d, J=15.6Hz), 7.51 
(2H, d, J«8.4Hz), 7.38 (2H, d, J=8.6Hz), 6.81-6.70 
(3H, m), 6.47 (lH t d, J=15.6Hz), 4.88 (1H, brd), 3.85 
(3H, s), 3.84 (3H, s), 3.47 (3H, s), 3.32 (1H, m), 3.02 (3H, 
5), 2.82 (2H, m), 2.75 (2H, m), 2.60 (2H, t, like), 2.09 (2H, 
m), 1.90 (2H, m), 1.62 (2H, in). 

Mass m/e (FAB): 642 (MH+), 490, 265, 264, 209, 165 


15 


elemental aniiyvit as CMH33N4O5S2.HCI 

H2O 


C 

H 

N 

calculated (%) 54.66 

5.85 

8.79 

found {%) 54.76 

5.76 

8.99 


20 


EXAMPLE 81 


N-[l-l2-(6-Methyl-2-pyridyl)«1hyl]-4-piperidyl]- 

4-{N-melhyl-N-C(E>M4-methylsulfonylphenyl>2- 

propenoylJ«Tunolbcnzenesulfoii«midc 


CH3SO2 



SO2NH 



CH3 


(base). 

elemental analysis as C32H39N3O7S2.O.5H2O 


C H 

N 

calculated (%) 59.06 6.19 
found <%) 58.94 6.04 

6.46 
6.06 


EXAMPLE 80 


m.p. ("C): 1 6 1 - 1 62 (Et 2 0-AcOEt). 

35 •H-NMR (400 MHz, CDCI3) 5: 7.96 (2H, d, 
J = 8.6Hz), 7.88 (2H, d, J=8.4Hz), 7.74 (1H, d, 
J=15.4Hz), 7.50 (2H, d, J = 8.4Hz), 7.46 (1H, t, 
J = 8.0Hz), 7.37 (2H, d, J = 8.6Hz), 6.95 (2H, d, 
J=8.2Hz), 6.47 (1H, d, J= 15.4Hz), 4.72 (1H, brd), 3.46 

40 (3H,s), 3.30 (1H, m), 3.02 (3H, s), 2.70 (4H, m), 2.49 (3H, 
s), 2.18 (2H, t, J = 7.0Hz), 1.85 (2H, m), 1.56 (2H, m). 

Mass m/e (FAB): 597 (MH+), 490, 282, 201 (base), 
175. 


N-[ 1 -[2-<3-Pyridyl)ethyI]-4-piperidyl]-4- 
{N-methy!-N-[(E>3^4-methylsulfonylphenyl)-2- 
propenoyl)amino}benzenesulfonamide hydrochloride 


-CH3SQ2 



SO2NH— ^ 


.HC1 


m.p. CC): 182-185 (AcOEt) elemental analysis as C30H36N4O5S2 

'H-NMR (400 MHz, DMSO-d 6 ) 5: 8.46 (2H, brd), 
8.00 (1H, m), 7.88 (4H, d, J=8.2Hz), 7.77-7.63 (3H, 
m), 7.62 - 7.50 (3H, m), 7.35 (1H, brd), 6.70 (1H, brd, 60 
J-= 15Hz), 3.37 (3H, s), 3.19 (3H, s), 3.35-2.85 (9H, m), 
1.78 (4H, m) 

Mass m/e (FAB): 583 (MH+, 490, 277, 185 (base), 
106. 

65 EXAMPLE 82 


elemental analysis as OjqH^NaOjSi 



C 

H 

N 

calculated (%) 60.38 

6.08 

9.39 

found (%) 60.09 

6.01 

9.25 


N-[4-[l-Pyrrolidylroethyl)beniyl]-4-{N-methyl-N 


87 


[(E>3-(4-methyku]fany]phenyl)-2-propenoyl]- 
amino}bcnzenesulfonamide 


5,281,626 

-continued 


88 


CH3SO2 



so 2 n 



m.p (*C): 180-182 (AcOEt-CH 2 Cl 2 ). 

'H-NMR (400 MHz, CDCh) 6: 7.94 (2H, 
J = 8.8Hz), 7.87 (2H, d, J = 8.2Hz) f 7.74 (1H, 
J= 15.4Hz), 7.51 (2H, d, J=8.2Hz), 7.35 (2H, 
J = 8.8Hz), 7.26 (2H, d, J = 8.2Hz), 7.16 (2H, 
J=8.2Hz), 6.47 (1H, d, J = 15.4Hz), 4.20 (2H, s), 3.58 
(2H, s), 3.46 (3H, s), 3.03 (3H, s), 2.49 (4H, brs), 1.77 
(4H, m). 

Mass m/e (FAB): 568 (MH+), 358, 314, 209, 119 
(base). 


d. 
d, 
d, 
d, 


20 


25 


elemental analysis as C2yH^N3O^S;.0.7H2O 

C H 


N 


-continued 


HO 



S0 2 NH— 


m.p. CC): 148-150 (AcOEt). 

1H-NMR (90 MHz, DMSO-de) & 10.38 (2H, brs), 
7.82 (2H, d, J = 8.8Hz), 7.69 (2H, d, J = 8.8Hz), 7.6-6.9 
(4H, m), 6.61 (1H, d, J=15.1Hz), 2.9 (1H, m), 1.8-0.9 
(10H, m). 

Mass m/e (FD): 418 (M+). 


30 


found (%) 59.97 5.73 

7.08 

elemental analysis as C2iH2^FN20sS 





C 

H 

N 

EXAMPLE 83 


calculated (%) 60.27 
found (%) 60.27 

5.54 

5.61 

6.69 
6.50 


N-[8-(5,6,7 f 8-Te1rahydro)quino1yl]-4-{N-inetbyJ-N- 
[(E)-3-<4-methylsulfony]phenyl)-2-propenoylj- 
amino}benzenesulfonamide hydrochloride 



.HC1 


m.p. CC): 147 - 1 50 (AcOEt-MeOH). 

*H-NMR (90 MHz, DMSO-d 6 ) 8: 8.62 (1H, d, 
J=6Hz), 8.55 (1H, brs), 8.13 (1H, d, J=8Hz), 7.98 (2H, 
d, J=8.8Hz), 7.88-7.60 (6H, m), 7.58 (2H, d, 
J = 8.8Hz), 6.69 (1H, d, J=15.8Hz), 4.78 (1H, m), 3.39 
(3H, s), 3.20 (3H, s), 2.80 (2H, m), 1.70 (4H, m). 

Mass m/e (FD): 525 (M+). 


elemental analysis as C2fH27NjtOaS2.HCl-l.5H2O 

C H N 

calculated (%) 53.01 5.30 7.13 

found (%) 52.64 5.08 7.07 


m.p. CC): 115-120 (AcOEt-isoPr 2 0). 

1H-NMR (90 MHz, DMSO-d 6 ) 6: 10.42 (2H, brs), 
65 7.85 (2H, d, J=8.8Hz), 7.70 (2H, d, J=8.8Hz), 7.6-6.8 
(3H, m), 7.33 (1H, d, J= 15.1Hz), 6.62 (1H, d, 
J= 15.1Hz), 3.6 (1H, m), 2.68 (3H, s), 1.8-1.0 (10H, m). 

Mass ra/e (FD): 432 (M+). 


EXAMPLE 85 


N-Cyclohe*yl-N-methyl-4-{N-[(E>3-(3-fluoro-4- 
hydroxyphenyl>2-propenoyl]ainino}ben2erte- 
tulfonamide 



EXAMPLE 84 


N-Cyclohexyl-4-{N-[(E)-3-(3-fluoro-4-hydro*y- 
phenyl-2-propenoyi]}aminobcnzenesulfonamide 


89 


5,281,626 


elemental analysts as C22H2SFN2O4S 



C 

H 

N 

calculated (%) 61. 09 

5.83 

6.48 

found (%) 60.89 

5.98 

6.24 


90 

-continued 

pheiiy1J-2-propeiioy]Jamino}benzCTesulfonamide 



EXAMPLE 86 


N-Cycloheptyl-4-{N-methyl-N-l(E>3-<4-hydroxy. 
phenyI)-2-propeiioyI]}aixuao}benzenesulfoiiamkie 


HO 


m.p. (*C): 187-189 (AcOEt-isoPr 2 0). 

1H-NMR (90 MHz, DMSO-d 6 ) 6: 9.80 (1H, br, I> 2 0 
exchange), 7.87 (2H, d, J=8.3Hz), 7.68 (1H, d, 
J=«7.5Hz, D2O exchange), 7.52 (2H, d, J=8.3Hz), 7.46 
(1H, d, J = 15.4 Hz), 7.23 (2H, d, J=8.8Hz), 6.70 (2H, d, 
J=8.4Hz), 6.20 (1H, d, J=15.4Hz), 3.33 (3H, s), 3.16 
(1H, s), 3-33 (3H, s), 1.80-1.00 (12H, m). 

Mass m/e (FAB): 429 (MH+), 309, 253, 147 (base), 
107. 



10 


15 


HO 


m.p. CO): 178-180 (isoPr 2 0 AcOEt). 

m NMR (90 MHz, DMSO-d 6 ) 6: 10.46 (1H, s, E> 2 0 
exchange), 7.70 (4H, ABq), 7.59-7.20 (5H, m), 6.90 (1H, 
t like, J= 8.0Hz), 6.66 (1H, d, J=15.4Hz), 3.12 (1H, m), 
1.80- 1.00 (12H, m) 

Mass m/e (FAB): 433 (MH+, base), 337, 320, 257, 
165, 112. 


20 


elemental analysis as C22H25N2O4S 



C 

H 

N 

calculated (%) 61.09 

5.83 

6.48 

found (%) 60.96 

5.73 

6.34 


25 


EXAMPLE 89 


4-{N-[0E>3-<3-Acetojiy-4-methoxypheny]}-2- 
propenoyl]amrao}benzenesulfonamide 


30 


elemental analysis as C23H18N2O4S 



C 

H 

N 

calculated (%) 64.46 

6.59 

6.54 

found (%) 64.38 

6.70 

6.36 


35 


CH3O 


AcO 



SO2NH2 


EXAMPLE 87 


N-Cyclooctylr4.{N.methyl-N-[(E)-3-(3-nuoro-4. 
hydroxyphenyI)-2-propenoyl]amino}benzene- 
sulfonamide 


40 


m.p. (°C): 237-239 (AcOEt). 

•H-NMR (400 MHz, DMSO-d 6 ) S: 7.86 (1H, d, 
J = 8.8Hz), 7.79 (2H, d, J=8.8Hz), 7.63 (1H, d, 
J= 15.7Hz), 7.40 (1H, d, J=1.8Hz), 7.26 (2H, m), 7.17 
(1H, d, J-7.9Hz), 6.83 (1H, d, J- 15.7Hz), 3.84 (3H, s), 
2.27 (3H, s). 

Mass m/e (FAB): 391 (MH+), 349, 219, 177 (base), 
145. 


45 


HO 


m.p. (*C): 190-191 (isoPr 2 0-AcOEt). 

'H-NMR (90 MHz, DMSO-d 6 ) 8: 7.87 (2H, d, 
J^8.7Hz), 7.67 (1H, d, J=7.7Hz, D 2 0 exchange), 7.51 
(2H, d, J = 8.8Hz), 7.44 (1H, d, J=15.4Hz), 7.35-6.85 
(3H, m), 6.27 (1H, d, J=15.4Hz), 3.33 (3H, s), 
2.84-1.05 (14H, m). 

Mass m/e (FAB): 461 (MH+, base), 351, 271, 165, 
137. 


50 


elemental analysis as CigHigNaOtS 



C 

H 

N 

calculated {%) 35.38 

4.65 

7.18 

found (%) 55.46 

4.58 

6.94 


55 


EXAMPLE 90 


N-Cycloheptyl-4-{N-[fE)-3-<3,4-dihydroxyphenyl)- 
2-meinyl-2-propenoyl>mino}benxenesulfDnainidc 


elemental analysis as 

C24H29FN2O4S 




C 

H 

N 

calculated (%) 62.59 

6.35 

6.08 

found (%) 

62.52 

6.17 

6.03 


60 


HO 


HO 



EXAMPLE 88 


N-Cycloheptyl-4-{N.[(E).3-{4-<l-imidazolyl)- 


65 


m.p. CC): 206- 207 (Et 2 0-EtOH). 

1H-NMR (90 MHz, DMSO-d 6 ) 6: 9.26, 9.09 (each 1H, 
br, D 2 0 exchange), 7.46 (1H, d, J=6.6Hz, D 2 0 ex- 
change), 7.18 (brs), 6.98-6.70 (3H, m), 3.08 (1H, m), 
2.10 (3H, s), 1.82-1.00 (12H, m). 


91 


5,281,626 
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Mass m/e (FAB): 445 (MH+), 349, 269, 177, 149, 131. 


elemental analysis C23H2JN2O5S 



C 

H 

N 

calculated (%) 62.14 

6.35 

6.30 

found (%) 61.99 ■ 

6.41 

6.20 


HO 


HO 



SO2NH 


EXAMPLE 91 


N-Cyclohexyl-4-{N-methyl-N-[(E)-3-(3 f 5<dihydroxy- 
phenyl>2-propenoy]]ammo}benzenesulfonaaude 


10 


HO 



15 


m.p. <*C.)i 270-272 <MeOH-H 2 0). 

1H-NMR (90 MHz, DMSO-d 6 ) S: 9.58 (1H, br, D 2 0 
exchange), 9.29 (1H, brs, D 2 0 exchange), 9.15 (1H, br, 
D2O exchange), 7.69 (2H, s), 7.42 (1H, d, J=15.8Hz), 
7.30 (2H, s, D2O exchange), 7.08—6.60 (4H, m), 3.15 
(2H, m), 2.71 (2H, m), 1.75 (4H, m). 

Mass m/e (FD): 388 (M+). 


HO 


20 


m.p. (*C): 240-241 (AcOEt-isoPr 2 0). 

*H-NMR (90 MHz, DMSO-de) 8: 9.29 (2H, s), 7.84 
(2H, d, J = 8.6Hz), 7.67 (2H, d, J=7.9Hz), 7.48 (2H, d, 
J = 8.6Hz), 7.28 (1H, d, J=15.5Hz), 6.22 (1H, d, 
J= 15.5Hz), 3.34 (3H, s), 2.99 (1H, m), 1.8-1.0 (10H, 
m). 

Mass m/e (FD): 430 (M+). 


elemental analysis as 

C^H2pN2O^S.0.4H2O 



C H 

N 

calculated (%} 57.68 5.30 

7.08 

found (%) 

57.83 5.24 

6.90 


25 


elemental analysis as C22H26N2O5S 



C 

H 

N 

calculated (%) 61.38 

6.09 

6.51 

found (%) 61.43 

6.17 

6.13 


30 


EXAMPLE 94 


N-Isopropyl^.{N-niethyl-N-[(E>3-(2-chloro-3,4- 
dihy droxypheny 1 )-2-propen oy 1 ]amino}benzene- 
sulfonamide 


35 


HO 


HO 



S0 2 NHCH(CH 3 )2 


EXAMPLE 92 


N-{2-Indanyl)-4-{N-methyl-N.[(E)-3^4-hydroxy- 
3-nicthoxyphenyl)-2-cyano-2-propenoylJamino}- 
benzenesulfonamide 


CH 3 


40 


HO 


45 


m.p. CC): 247-248 (CH 2 C1 2 -Et 2 0) 

1H-NMR (90 MHz, DMSO-d 6 ) 6: 10.50-8.50 (2H, 
br, D 2 0 exchange), 7.86 (2H, d, J=8.4Hz), 7.76 (1H, d, 
J= 15.4Hz), 7.53 (2H, d, J=8.8Hz), 6.78 (1H, d, 
J=8.8Hz), 6.63 (1H, d, J=8.8Hz), 6.28 (1H, d, 
J= 15.4Hz), 3.34 (3H, s), 3.20 (1H, m), 0.96 (6H, d, 
J*=6.6Hz). 

Mass m/e (FD): 424 (M+). 


m.p. CC): 185-186 (MeOH-THF). 

'H-NMR (90 MHz, DMSO-d 6 ) S: 10.19 (1H, br, D 2 0 
exchange), 8.07 (1H, d, J=7.5Hz), 7.83 (2H, d, 
J=8.4Hz), 7.83 (1H, d, Js=8.4Hz), 7.59 (2H, d, 
J = 8.4Hz), 7.59 (1H, d, J=8.4Hz), 7.36 (1H, dd, 
J = 8.2Hz), 7.06 (4H, s), 6.84 (1H, d, J^8.4Hz), 3.68 
(3H, s), 3.40 (3H, s), 3.24-2.50 (4H, m). 

Mass m/e (FD): 503 (M+). 


50 


elemental analysis as C]9H2!ClN 2 O5S.0.2H2O 


C H 

N 

calculated (%) 53.26 5.03 
found (%) 53.14 5.07 

6.54 
6.27 


55 


EXAMPLE 95 


4-{N-[(E>-3-(2-Bromo-4,5-dihydroxyphenyl)-2- 
propenoy]]amino}benzenesulfonamide 


elemental analysis as CjjHj^N^OjS 



C 

H 

N 

calculated (%) 64.40 

5.00 

8.35 

found (%) 64.42 

5.01 

7.98 


60 


HO 


HO 



SO2NH 


EXAMPLE 93 


4-{N-[{E)-3-(3,4-Dihydroxypheny1)-2-propenoyl]- 
amino}-5,6,7,8-tetrahydro- 1 -naphthalene- 
sulfonatnide 


65 


m.p. (*C): 271-273 (MeOH-H 2 0). 

1 H-NMR (90 MHz, DMSO-de) 8: 7.81 (4H, s), 7.80 
(1H, br, D 2 0 exchange), 7.75 (1H, d, J=15.4Hz), 7.20 
(1H, br, DzO exchange), 7.14 (1H, s), 7.01 (1H, s), 6.58 
(1H, d, J=15.4Hz). 


93 

Mass m/e (FD): 413 (M+). 

5,281,626 

94 

-continued 



elemental analysis as 

C 23 H 3 ,N,o<S 


element*] analysis as CisHisBrNjOsS.O^SHjO 


C H 

N 

C H 

N 5 found (%) 

60,13 4.77 

9.50 


calculated (%) 43.13 3.26 6.71 

found (%) 43.32 3.42 6.31 


EXAMPLE 98 


EXAMPLE 96 

N^2~TlriazoIyl)^{N-[(Z>3<3,4-dm)elhoxy- 
phenyl)-2-<3-pyridyl>-2-propenoyl}ami*o}- 


10 


CH3O 


CH3O 


15 


20 


m.p. CC): 220-223 (EtOH-McOH). 

l H-NMR (90 MHz, DMSO-d 6 ) 8: 10.22 (1H, brs), 
8.52 (1H, dd, J =4.8, 1.8Hz), 8.35 (IH, d like, J= 1.8Hz), 
7.75 (4H, m, ABq), 7.67 (1H, dt, J = 8.0, 1.8Hz), 7.53 
(IH, s), 7.42 (1H, dd, J =8.0, 4.8Hz), 7.20 (1H, d, 
J=4.8Hz), 6.86 (IH, d, J=8.8Hz), 6.77 (1H, d, 
J=4.8Hz), 6.70 (IH, brd, J = 8.8Hz), 6.48 (IH, brs), 3.72 
and 3.39 (each 3H, s). 

Mass m/e (FD): 522 (M+). 


25 


30 


elemental analysis as C25H22N4OiS2.0.5H2O 


C 

H 

N 

calculated (%) 36.48 

4.36 

10.54 

found (%) 56.74 

4.26 

10.57 


35 


40 


CH3O 


CH5O 


EXAMPLE 97 


4-{N-t(Z>3-(3,4-Dimethoxypbenyl>2-<3-pyiidyl>- 
2-propenoylJamino}benzenesulfanamide 


Q"^^N— ^ SO2NH2 


45 


50 


55 


analysis as CaH 2 iN 3 O s S 


65 


H 


N 


N<Tmazolyl)^{^(E>3-(3.4-dimethoxyphenyl)- 
2-prapenoyl]ammo}benzenesulfonamide 


CH3O 


CH3O 



SO2NH 


N 


m.p. CC): 256-258 (CH2CI2). 

J H-NMR (90MHz, DMSO-d 6 ) 8: 7.79 (4H, s), 7.57 
(IH, d, J=15.6Hz), 7.24 (IH, d, J=4.8Hz), 7.26-7.05 
(2H, m), 7.00 (IH, d, J=9.2Hz), 6.81 (IH, d, J=4.8Hz), 
6.69 (IH, d, J = 15.6Hz), 3.82 and 3.80 (each 3H, s). 

Mass m/e (FD): 445 (M+). 


elemental analysis as C2oHi<jNaO5S2.0.23H2O 


C H 

N 

calculated (%) 53.38 4.37 
found (%) 53.55 4.37 

9.34 
9.08 


EXAMPLE 99 


4-{N-{(E>M4-Hydroxy-3.roethoxyphenyl)-2. 
prciKnoyl]amino}benzenesulfonanude 


CH3O, 


HO 



S0 2 NH 2 


m.p. (*C): 242 - 243 (EtOH). 

1H-NMR (400 MHz, DMSO-d 6 ) 6: 10.38 (IH, s), 9.53 
(IH, s), 7.80 (2H, d, J=8.4Hz), 7.73 (2H, d, J = 8.4Hz), 
7.49 (IH, d, J= 15.9Hz), 7.20 (2H, s), 7.16 (IH, s), 7.04 
(IH, d, J = 8.1Hz), 6.79 (IH, d, J = 8.1Hz), 6.61 (IH, d, 
J = 15.9Hz), 3.79 (3H, s). 

Mass m/e (FD): 348 (M+). 


elemental analysis as CiaHi^NjOjS.O.SHbO 

C H 


N 


m.p. CC): 236-237 (EtOH-MeOH). 

1H-NMR (90 MHz, DMSO-d 6 ) 8 10.32 (IH, s), 8.64 
(IH, m), 8.44 (IH, brs), 7.80 (4H, m, ABq), 7.83-7.65 
(IH, m), 7.62 (IH, s), 7.53 (IH, dd, J =8.1, 4.8Hz), 7.27 
(2H, s, D2O exchange), 6.88 (IH, d, J=8.8Hz), 6.74 60 
(IH, dd, J*=8.8, 1.5Hz), 6.51 (IH, d, J=1.5Hz), 3.72 and 
3.40 (each 3H, s). 

Mass m/e (FD): 439 (M+). 


calculated (%) 
found (%) 


54.43 
54.42 


4.69 
5.00 


7.92 
7.56 


We claim: 

1. A benzenesulfonamide derivative represented by 
the general formula: 



calculated (%) 60. 13 4.82 9.56 
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wherein R l stands for a hydrogen atom, a cyano, nitro 
or hydroxy group, a halogen atom, a lower alkoxy 
group, an acyloxy group wherein said acyl moiety is a 
residue of an organic saturated or unsaturated aliphatic, 
carbocyclic or heteroaroyl carboxylic acid wherein the 
hetero atom is oxygen, nitrogen or sulfur, — SO2 — R 8 
wherein R 8 stands for a lower alkyl group, a heteroaryl 
wherein the hetero atom is a nitrogen, oxygen or sulfur 
atom, a glycyloxy group, or a group represented by the 
formula: 


— O— (CH 2 ) P — C— OH 

wherein p is an integer of 1 to 3; 
n is an integer of 1 to 4; 

R 2 stands for a hydrogen atom or a pyridyl group; 

R 3 stands for a hydrogen atom or a lower alkyl, 
cyano or pyridyl group; 

R 4 stands for a hydrogen atom or a lower alkyl group; 

R 5 and R 6 may be the same or different from each 
other and each stand for a hydrogen atom, a lower 
alkyl group, a group represented by the formula: 
— (CH2)^ — A wherein q is an integer of 1 to 4, 

and A stands for a hydroxyl group, a group repre- 
sented by the formula: 


10 


15 


20 


25 


30 


wherein R 9 and R 10 may be the same or different 
and each stand for a hydrogen atom or a lower 
alkyl group, a group represented by the formula: 


35 


N 


40 


wherein R 1 1 stands for a hydrogen atom or a lower 45 
alkyl group or a group represented by the formula: 


96 


-< 


<CH 2 )* 


N— B 



CH2-N^JCH2) J 


(CH2U 

wherein g and h are each an integer of 1 to 4, and 
B stands for a lower alkyl group, an arylalkyl 
group, an arylalkyl group substituted by lower 
alkyl, halogen or a lower alkoxy group, or a 
pyridylalkyl group, or a pyridylalkyl group substi- 
tuted with a lower alkyl group, a halogen or a 
lower alkoxy group, or, 
R 5 and R 6 may be combined together to form a 6- or 
7-membered ring which may contain a nitrogen or 
oxygen atom in addition to the nitrogen atom to 
which R 5 and R 6 are bonded, and said 6- or 7-mem- 
bered ring may be substituted with a lower alkyl, 
arylalkyl, cycloalkylalkyl or heteroaryl alkyl 
group; 

a plurality of R 7 groups each independently stand for 
a hydrogen atom, a lower alkyl group, a lower 
alkoxy group or a halogen atom; and r is an integer 
of 1 to 2, provided that when r is 2, the two R 7 
groups may form a cyclohexenyl or phenyl ring 
together with two adjacent carbon atoms constitut- 
ing the benzene ring; and 
m is an integer of 1 to 2, with the proviso that when 
R 1 is hydrogen, then R 4 is not H; and with the 
proviso that when R 1 is halogen and n is 1, R 4 is not 
hydrogen, or a pharmacologically acceptable salt 
thereof. 

2. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R l is a group represented by the formula: 
— SO2— R 8 wherein R 8 stands for a lower alkyl group, 
an imidazolyl, cyano or nitro group, a halogen or hy- 
drogen atom or a hydroxyl group. 

3. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 1 is a group represented by the formula: 
— SO2CH3. 

4. A benzenesulfonamide derivative or a each other 
and each stand for a hydrogen atom, a lower alkyl 
group, a group represented by the formula: — (CH2- 
V— A 

an unsubstituted or substituted cycloalkyl group, a bicy- 
cloalkyl, tricycloalkyl or azabicycloalkyl group or a 
5Q group represented by the formula: 

(CH2)«^ 
— ^ N— B 


55 


60 


wherein s is an integer of 2 to 5; 
R 5 and R 6 each stand for an unsubstituted cycloalkyl 
group, or a cycloalkyl substituted with a lower 
alkyl or halogen or condensed with an aromatic 
ring, a bicycloalkyl, or tricycloalkyl, said bicy- 
cloalkyl or tricycloalkyl being an aliphatic satu- 
rated hydrocarbon group made of two or three 
rings, respectively, with at least two carbon atoms 
being common to each ring, or an azabicycloalkyl 
group which is a bicycloalkyl group as described $5 
above in which one carbon atom is replaced by a 
nitrogen atom or a group represented by the for- 
mula: 


/ 

(CHi)A 

(wherein g and h are each an integer of 1 to 4, and B 
stands for a lower alkyl group, a substituted or unsubsti- 
tuted arylalkyl group or a substituted or unsubstituted 
pyridyl alkyl group), or alternatively, R 5 and R 6 may be 
combined together to form a 6 or 7-membered ring 
pharmacologically acceptable salt thereof as set forth in 
claim 1, wherein R 1 is a — SO2CH3 group, n is 1 and the 
— SO2CH3 group is present at the p-position. 

5 A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 2 and R 3 are each a hydrogen atom and m is 
1. 
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6. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R* is a methyl group. 

7. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 4 is an isopropyl group. 

S. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 7 is a hydrogen atom. 

9. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 5 is a hydrogen atom or a methyl group and 
R* is a group represented by the formula: 


10 


-< 


15 


N— B 


(CH 2 ) A 

(wherein g and h are each an integer of 1 to 4; and B 
stands for a lower alkyl group, a substituted or unsubsti- 
tuted arylalkyl group or a substituted or unsubstituted 
pyridylalkyl group) or a unsubstituted or substituted 
cycloalkyl group. 

10. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 5 and R 6 are combined together to form a 6 or 
7 membered ring which may contain a nitrogen or oxy- 
gen atom in addition to the nitrogen atom to which R 5 
and R 6 are bonded and which may be substituted with a 
lower alky], arylalkyl, cycloalkylalkyl or heteroarylal- 
kyl group. 

11. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein R 3 is a hydrogen atom or a methyl group and 
R 6 is a group represented by the formula: 


20 


25 


30 


35 


— (CH 2 ) ? 



fll 


N 


45 


50 


(wherein q is an integer of 1 to 4 and R 11 stands for a 
hydrogen atom or a lower alkyl group). 

12. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein the derivative is N-(l-benzyl-4-piperidyl)-4--[N 
methyl-N-[(E)-3-(4-methylsulfonyl phenyl-2- 
propenoyl]amino}benzenesulfonamide. 

13. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein the derivative is N-[l-(2~phenylethyl)-4-piperi- 
dyl-4-{N-methyl-N-[(E)-3-(4- methylsulfonylphenyl)-2- 55 
propenoyl}amino}benzenesiilfonamide. 

14. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein the derivative is N-[2<6-methyl-2-pyridyl)e- 
thyl]-4-{N-methyl-N-[(E>3-(4-methyl-sulfonylphenyl> 
2>propenoyl]amino}benzenesulfonamide. 

15. A benzenesulfonamide derivative or a pharmaco- 
logically acceptable salt thereof as set forth in claim 1, 
wherein the derivative is a compound selected from 
among the following: 

N-methyl-N-[2-(6-methyl-2-pyridyl)ethyl3-4-{N-meth- 
yl-N-[(E)-3-(4 methylsulfonylphenyl) -2-propenoyl- 
Jammo}benzenesulfonamide, 
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E-N-methyl-N-{4-[4-(2-pheny]ethyl)homopiperazinyl]- 
sulfonylphenyl}-3-(4-methylsulfonylphenyl)-2- 
propenamide, 

(±>N-[l-(2-pyridylmethyl)-3-hexamethyleneimino]-4- 

{N-methyl-N-[(E)-3-(4-methylsulfonylphenyl)-2- 

propenoyl]amino}benzenesulfonamide, 
(rh)-N-[l-benzyl-3-hexamethy]eneiminol-4-{N-methyl- 

N-[(E>3-(4-methylsulfonylphenyl)-2-propenoyl- 

]amino}benzenesulfonamide, 
N-[l-(2-methylpropyl)-4-piperidyl)-4-55 N-methyl-N- 

[(E)-3-(4-methylsulfonylphenyl>2-propenoyl]amino} 

benzenesulfonamide, 
N-cycloheptyl-4-{N-methyl-N [(E)-3-(4-methylsul- 

fonylphenyl)-2-propenoyl]amino}benzenesulfona- 

mide, 

N-methyl-N-[2-(2-pyridyl)ethyl]-4-{N-methyl-N-[(E)- 

3-(4-methylsu1fonylphenyl)-2-propenoyl]acixno}ben- 

zenesulfonamide, 
N-[2-(2-pyridyl)ethyl]-4-rN-methyl-N-[(E)-3-(4-methyl- 

sulfonylphenyl)-2-prapenoyl]amino}benzenesulfona- 

mide, 

(E)-N-methyl-N-[4-(4-benzyl- 1 -homopiperazinyl)sul- 
fonylphenyl]-3-(4-methylsulfonylphenyl)-2-propena- 
mide, and 

(E>-N-methyl-N-{4-[4-(2-phenylethyl)piperazinyl]sul- 
fonylphenyl}-3-(4-methylsulfonylphenyl) -2- 
propenamide. 

16. A pharmaceutical composition which comprises 
an effective phospholipase inhibiting amount of a ben- 
zenesulfonamide derivative represented by the general 

formula: 


(R 7 )r 



SO2 — N — R 6 


;< \_/ 
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wherein R 1 stands for a hydrogen atom, a cyano, 
nitro or hydroxy group, a halogen atom, a lower 
alkoxy group, an acyloxy group wherein said acyl 
moiety is a residue of an organic saturated or unsat- 
urated aliphatic, carbocyclic or heteroaryl carbox- 
ylic acid wherein the hetero atom is oxygen, nitro- 
gen or sulfur, — SO2 — R 8 wherein R 8 stands for a 
lower alkyl group, a heteroaryl wherein the hetero 
atom is a nitrogen, oxygen or sulfur atom, a glycy- 
loxy group, or a group represented by the formula: 


o 
H 

— O— (CH 2 ) p — C— OH 

wherein p is an integer of 1 to 3; 
n is an integer of 1 to 4; 

R 2 stands for a hydrogen atom or a pyridyl group; 

R 3 stands for a hydrogen atom or a lower alkyl, 
cyano or pyridyl group; 

R 4 stands for a hydrogen atom or a lower alky] group; 

R 5 and R 6 may be the same or different from each 
other and each stand for a hydrogen atom, a lower 
alkyl group, a group represented by the formula: 
—(CHz) 9 — A wherein q is an integer of 1 to 4, 

and A stands for a hydroxyl group, a group repre- 
sented by the formula: 


99 
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R 10 


wherein R 9 and R 10 may be the same or different 
and each stand for a hydrogen atom or a lower 
alkyl group, a group represented by the formula: 


10 


"TV' 

N 


R 4 is not hydrogen, or a pharmacologically accept- 
able salt thereof; 
and a pharmaceutically acceptable carrier. 
17. A method of treating or preventing diseases asso- 
ciated with activation of phospholipase A2, which com- 
prises administering to a patient in need of such treat- 
ment, a benzenesulfonamide derivative represented by 
the general formula: 


(R 7 )r 


IS 


wherein R 1 1 stands for a hydrogen atom or a lower 
alkyl group or a group represented by the formula: 


20 


— P V-CH 2 -N^^JCH 2 ), 


25 


wherein s is an integer of 2 to 5; 
R 5 and R 6 stand for an unsubstituted cycloalkyl 
group, or a cycloalkyl substituted with a lower 
alkyl or halogen or condensed with an aromatic 
ring, a bicycloalkyl, or tricycloalkyl, said bicy- 30 
cloalkyl or tricycloalkyl being an aliphatic satu- 
rated hydrogen group made of two or three rings, 
respectively, with at least two carbon atoms being 
common to each ring, or an azabicycloalkyl group 
which is a bicycloalkyl group as described above in 
which one carbon atom is replaced by a nitrogen 
atom or a group represented by the formula: 


35 


-< 


X 


40 


N — B 
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50 


(CH 2 ) A 

wherein g and h are each an integer of 1 to 4, and 
B stands for a lower alkyl group, an arylalkyl 
group, an arylalkyl group substituted by lower 
alkyl, halogen or a lower alkoxy group, or a 
pyridylalkyl group, or a pyridylalkyl group substi- 
tuted with a lower alkyl group, a halogen or a 
lower alkoxy group, or, 
R 5 and R 6 may be combined together to form a 6- or 
7-merobered ring which may contain a nitrogen or 
oxygen atom in addition to the nitrogen atom to 
which R 5 and R*are bonded, and said 6- or 7-mem- 55 
bered ring may be substituted with a lower alkyl, 
arylalkyl, cycloalkylalkyl or heteroarylalkyl 
group; 

a plurality of R 7 groups each independently stand for 
a hydrogen atom, a lower alkyl group, a lower 60 
alkoxy group or a halogen atom; and r is an integer 
of 1 to 2, provided that when r is 2, the two R 7 
groups may form a cyclohexenyl or phenyl ring 
together with two adjacent carbon atoms constitut- 
ing the benzene ring; and 

m is an integer of 1 to 2, with the proviso that when 
R ] is halogen and n is 1, R 4 is not hydrogen, and 
with the proviso that when R 1 is hydrogen, then 


65 



wherein R 1 stands for a hydrogen atom, a cyano, 
nitro or hydroxy group, a halogen atom, a lower 
alkoxy group, an acyloxy group wherein said acyl 
moiety is a residue of an organic saturated or unsat- 
urated aliphatic, carbocyclic or heteroaroyl car- 
boxylic acid wherein the hetero atom is oxygen, 
nitrogen or sulfur, — SO2 — R 8 wherein R 8 stands 
for a lower alkyl group, a heteroaryl wherein the 
hetero atom is a nitrogen, oxygen or sulfur atom, a 
glycyloxy group, or a group represented by the 
formula: 


— o— (CH 2 )^— c— OH 

wherein p is an integer of 1 to 3; 
n is an integer of 1 to 4; 

R^tands for a hydrogen atom or a pyridyl group; 

R 3 stands for a hydrogen atom or a lower alkyl, 
cyano or pyridyl group; 

R 4 stands for a hydrogen atom or a lower alkyl group; 

R 5 and R 6 may be the same or different from each 
other and each stand for a hydrogen atom, a lower 
alkyl group, a group represented by the formula: 
— (CH2)f — A wherein q is an integer of 1 to 4, 

and A stands for a bydroxyl group, a group repre- 
sented by the formula: 


R 10 


wherein R 9 and R 10 may be the same or different 
and each stand for a hydrogen atom or a lower 
alkyl group, a group represented by the formula: 


N 


wherein R J1 stands for a hydrogen atom or a lower 
alkyl group or a group represented by the formula: 
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wherein s is an integer of 2 to 5; 10 
R 5 and R 6 stand for an unsubstituted cycloalky] 
group, or a cycloalky 1 substituted with a lower 
alkyl or halogen or condensed with an aromatic 15 
ring, a bicycloalkyl, or tricycloalkyl, said bicy- 
cloalkyl or tricycloalkyl being an aliphatic satu- 

20 

rated hydrogen group made of two or three rings, 
respectively, with at least two carbon atoms being 
common to each ring, or an azabicycloalkyl group 25 
which is a bicycloalkyl group as described above in 
which one carbon atom is replaced by a nitrogen 
atom or a group represented by the formula: 30 


— <^ N— B 

(CH2) A 

wherein g and h are each an integer of 1 to 4, and 
B stands for a lower alkyl group, an arylalkyl 
group, an arylalkyl group substituted by lower 
alkyl, halogen or a lower alkoxy group, or a 
pyridylalkyl group, or a pyridylalkyl group substi- 
tuted with a lower alkyl group, a halogen or a 
lower alkoxy group, or, 
R s and R 6 may be combined together to form a 6- or 
7-membered ring which may contain a nitrogen or 
oxygen atom in addition to the nitrogen atom to 
which R 5 and R 6 are bonded, and said 6- or 7-mem- 
bered ring may be substituted with a lower alkyl, 
arylalkyl, cycloalkylalkyl or heteroarylalkyl 
group; 

a plurality of R 7 groups each independently stand for 
a hydrogen atom, a lower alkyl group, a lower 
alkoxy group or a halogen atom; and r is an integer 
of 1 to 2, provided that when r is 2, the two R 7 
groups may form a cyclohexenyl or phenyl ring 
together with two adjacent carbon atoms constitut- 
ing the benzene ring; and 

m is an integer of 1 to 2, or a pharmacologically 

acceptable salt thereof. 

***** 
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